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Posillico Consulting May 8, 2014
1750 New Highway

Farmingdale, NY 11735

ATTN: Mr. Ellis Koch

SUBJECT: Glen Isle, Data Validation
Dear Mr. Koch,
Enclosed are the final validation reports for the fractions listed below. These SDGs were

received on April 21, 2014. Attachment 1 is a summary of the samples that were reviewed
for each analysis.

LDC Project #31685:

SDG # Fraction
160-5231-1, 160-5365-1 Gamma Spectroscopy, Alpha Spectroscopy, Radium-
160-5405-1, 160-5405-2 226, Radium-228

160-5481-1, 160-5485-1

The data validation was performed under category A and B guidelines. The analyses were
validated using the following documents, as applicable to each method:

o Multi Agency Radiological Laboratory Analytical Protocols Manual, July 2004

° USEPA Contract Laboratory Program National Functional Guidelines for
Inorganic Superfund Data Review, EPA 540-R-10-011, January 2010

Please feel free to contact us if you have any questions.

Sincerely, p

Christina Rink -
Project Manager/Chemist

L:\Posillico\Glen Island\31685COV.wpd



5,336 pages-DL Attachment 1

Gamma | Alpha
DATE | DATE Spec. Spec. |Ra-226 | Ra-228
(GA-01-R) [(A-01-R)| (903.0) | (904.0)
ater/ WIJSsS |WISIwW|S|W|S|W|SIW|S|W|S|WI[S|{W WIS |WwW S
A 160-5231-1 04/21/14]105/12/14] 2 2 j2]12)210/f210
A 160-5231-1 04/21/14105/12/14 & - l-1-1-
B 160-5365-1 04/21/14105/12114| 1 | 1 1]J]1]110[|11]0
B 160-5365-1 04/21/14]05/12/14 J25C C = 1-1-1-
C 160-5405-1 04/21/14]05/12/14| 3 1 3J1]3]0f310
C 160-5405-1 04/21/14]05/12/14 - ! 2 )
D 160-5405-2 04/21/14]05/12/14| - - -{-11]0}-1]-
D 160-5405-2 04/21/14]105/12/14] - - o 08 - | -
E 160-5481-1 04/21/14]05/12/14 |#6 0 o -1-1-1-
F 160-5485-1 04/21/14]05/12/14] O 21 -§1-1-1-
F 160-5485-1 04/21/14]05/12/14 l - t-1-1-
[Fotal T/CR 8 {11 ]8 |J11|j10]j0|8j0]JO0OjJOofOojOjO{O]jOjoO]oO 0]01{0 56
Shaded cells indicate Cat B review (all other cells are Cat A review). These sample counts do not include MS/MSD, and DUPs 31685ST.wpd




Glen Isle, NYSDEC, Project Number: RWI11401

Site: Glen Isle ‘

Laboratory: Test America St. Louis, MO

Report No.: 160-5231-1

Reviewer: Christina Rink and Mark Gregg/Laboratory Data Consultants for RXR
Glen Isle Partners, LLC

Date: April 30,2014

Samples Reviewed and Evaluation Summary

FIELD ID LABID FRACTIONS VALIDATED

FB004 160-5231-1 Gamma Spectroscopy, Alpha Spectroscopy, Ra-226, Ra-228
LT-X-002-6-8** 160-5231-2 Gamma Spectroscopy**, Alpha Spectroscopy**
LT-C-013-6-8 160-5231-3 Gamma Spectroscopy, Alpha Spectroscopy

FB003 160-5231-4 Gamma Spectroscopy, Alpha Spectroscopy, Ra-226, Ra-228
LT-C-016-8-10 160-5231-5 Gamma Spectroscopy, Alpha Spectroscopy

FB004DUP 160-5231-1DUP  Gamma Spectroscopy, Alpha Spectroscopy

LT-X-002-6-8DUP  160-5231-2DUP-  Gamma Spectroscopy, Alpha Spectroscopy

Associated QC Samples(s):
Field Blanks: FB004, FB003
Field Duplicate pair:  None Associated

The above-listed water and soil samples were collected from January 15, 2014 through January
16, 2014 and were analyzed for gamma spectroscopy by method GA-01-R, alpha spectroscopy
for isotopic thorium and isotopic uranium by method A-01-R, Radium-226 by EPA Method
903.0, and Radium-228 by EPA Method 904.0. The data validation was performed in accordance
with the Multi Agency Radiological Laboratory Analytical Protocols (MARLAP) Manual (July
2004) and USEPA Contract Laboratory Program National Functional Guidelines for Inorganic
Superfund Data Review, EPA 540-R-10-011 (January 2010), modified as necessary to
accommodate the non-CLP methodologies used.

The radiometric data were evaluated based on the following parameters:

Opverall Evaluation of Data and Potential Usability Issues
Data Completeness

Holding Times

Instrument Calibration

Blank Analysis Results

Chemical Recovery

Laboratory Duplicate Results

. Field Duplicate Results

. Laboratory Control Sample (LCS) Results
. Detection Limits Results

. Sample Quantitation Results

Laboratory Job 160-5231-1, Radiochemistry, Page 1 of 5



Glen Isle, NYSDEC, Project Number: RWI1401

Overall Evaluation of Data and Potential Usability Issues

All results are usable as reported or usable with minor qualification due to sample matrix.

Samples indicated by a double asterisk on the front cover underwent Category B review. A
Category A review was performed on all of the other samples. Calibration and raw data were not
evaluated for the samples reviewed by Category A criteria since this review is based on QC data.

The validation findings were based on the following information.

Data Completeness

The data package was complete as defined under the requirements for the NYSDEC ASP
category B laboratory deliverables.

Holding Times
All holding times were met.

Instrument Calibration

All criteria were met for samples on which a Category B review was performed. Calibration data
were not evaluated for the samples reviewed by Category A criteria.

Blank Results

Gamma Spectroscopy

Isotopes were detected above the minimum detectable activity (MDA). The presence of activity
indicates that false positives may exist for these isotopes in the associated samples. Action
Levels (ALs) were established at < RL. The following table summarizes the activities detected.

Blank ID Isotope Level Detected Action Level Associated Samples
PB (prep blank) Actinium-228 0.01276 pCi/g <RL LT-X-002-6-8**
Radium-226 0.01602 pCi/g <RL LT-C-013-6-8
Radium-228 0.01276 pCi/g <RL LT-C-016-8-10

Sample results were qualified as follows:

» If sample concentration was < the reporting limit (RL) and < the Action Level, qualify the result as a nondetect
(U) at the RL.

» If sample concentration was > the RL and < the Action Level, qualify the result as not detected (U) at the
reported concentration. '

»  If the sample concentration was > the RL and > the Action Level, qualification of the data was not required.

Qualified sample results are listed in the table below.

Laboratory Job 160-5231-1, Radiochemistry, Page 2 of 5



Glen Isle, NYSDEC, Project Number: RWI1401

Sample Isotope Reported Level Validation Action
LT-X-002-6-8** Radium-226 0.972 pCi/g 1.00U pCi/g
Radium-228 0.490 pCi/g 1.00U pCi/g
LT-C-013-6-8 Radium-228 0.711 pCi/g 1.00U pCi/g
LT-C-016-8-10 Radium-228 0.648 pCi/g 1.00U pCi/g

These results can be used for project objectives as nondetect (U) which may have a minor impact
on the data usability.

Samples FB004 and FB003 were identified as field blanks. No analytes were detected above the
reporting limits in the field blank sample.

Alpha Spectroscopy

Isotopes were detected above the minimum detectable activity (MDA). The presence of activity
indicates that false positives may exist for these isotopes in the associated samples. Action
Levels (ALs) were established at < RL. The following table summarizes the activities detected.

Blank ID Isotope Level Detected Action Level Associated Samples
PB (prep blank) Thorium-230 0.06449 pCi/g <RL LT-X-002-6-8**
LT-C-013-6-8
LT-C-016-8-10

Sample resuits were qualified as follows:

+ If sample concentration was < the reporting limit (RL) and < the Action Level, qualify the result as a nondetect
(U) at the RL.

+ If sample concentration was > the RL and < the Action Level, qualify the result as not detected (U) at the
reported concentration. _

»  If the sample concentration was > the RL and > the Action Level, qualification of the data was not required.

Qualified sample results are listed in the table below.

Sample Isotope - Reported Level Validation Action
LT-X-002-6-8** Thorium-230 0.671 pCi/g 1.00U pCi/g
LT-C-013-6-8 Thorium-230 0.754 pCi/g 1.00U pCi/g
LT-C-016-8-10 Thorium-230 0.540 pCi/g 1.00U pCi/g

These results can be used for project objectives as nondetect (U) which may have a minor impact
on the data usability.

Samples FB004 and FB003 were identified as field blanks. No analytes were detected above the
reporting limits in the field blank sample.

Laboratory Job 160-5231-1, Radiochemistry, Page 3 of 5



Glen Isle, NYSDEC, Project Number: RWI1401

Radium-226
No isotopes were detected above the minimum detectable activity (MDA).

Samples FB004 and FB0O03 were identified as field blanks. No analytes were detected above the
reporting limits in the field blank sample.

Radium-228
No isotopes were detected above the minimum detectable activity (MDA).

Samples FB004 and FB003 were identified as field blanks. No analytes were detected above the
reporting limits in the field blank sample.

Chemical Recovery

All criteria were met.

Laboratory Duplicate Results

The laboratory performed duplicate analysis on samples LT-X-002-6-8** and FB004 for gamma
spectroscopy and alpha spectroscopy. All criteria were met.

Field Duplicate Results

A field duplicate pair was not associated with this sample set. Validation action was not required
on this basis.

LCS Results
All criteria were met.

Detection Limits Results

All minimum detectable activities met required detection limits.

Sample Quantitation Results

Calculations were spot-checked; no discrepancies were noted.

Laboratory Job 160-5231-1, Radiochemistry, Page 4 of 5



Glen Isle, NYSDEC, Project Number: RWI1401

ulJ -

DATA VALIDATION QUALIFIERS

The analyte was analyzed for, but due to blank contamination was flagged as nondetect
(U). The result is usable as a nondetect.

Data are flagged (J) when a QC analysis fails outside the primary acceptance limits. The
qualified “J” data are not excluded from further review or consideration. However, only
one flag (J) is applied to a sample result, even though several associated QC analyses
may fail. The ‘]’ data may be biased high or low or the direction of the bias may be
indeterminable.

The analyte was not detected above the reported sample quantitation limit. Data are
flagged (UJ) when a QC analysis fails outside the primary acceptance limits. The
qualified “UJ” data are not excluded from further review or consideration. However, only
one flag is applied to a sample result, even though several associated QC analyses may
fail. The ‘UJ’ data may be biased low.

Data rejected (R) on the basis of an unacceptable QC analysis should be excluded from
further review or consideration. Data are rejected when associated QC analysis results
exceed the expanded control limits of the QC criteria. The rejected data are known to
contain significant errors based on documented information. The data user must not use
the rejected data to make environmental decisions. The presence or absence of the analyte
cannot be verified.

Laboratory Job 160-5231-1, Radiochemistry, Page 5 of 5



LDC #:.___31685A35

SDG#:__ 160-5231-1
Laboratory : Test America, Inc.

METHOD: Gamma Spectroscopy (Method GA-01-R)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached

validation findings worksheets.

VALIDATION COMPLETENESS WORKSHEET
Cat A/CatB

Validation A

Comments

I. | Technical holding times

Sampling dates: (-15-1Y4 'H’\\/'OU(?L\ [-16-1Y

. Initial calibration

Not reviewed for Cat A review.

Ill. | Calibration verification

Not reviewed for Cat A review.

IV. | Blanks
V. Matrix Spike/(Matrix Spike) Duplicates D U F
VI. | Laboratory control samples L CS

VII. | Minimum detectable activity (MDA)

VII. | Sample result verification

Not reviewed for Cat A review.

IX. | Overall assessment of data

Z>>>>>§>>>

X. Field duplicates

X1 | Field hlanks ND F= |, 4
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples: ** Indicates sample underwent Cat B review.

1 || Feooa w11 21 31
> |irxomss® ™ S |4 22 32
3 [LT-C-01368 Vl1s 23 33
4 l FB003 w14 24 34
5 | LT-C-016-8-10 S |15 25 35
6 | | FBo04DUP W |16 26 36
7 | LT-X-002-6-8DUP S |17 27 37
8 18 28 38
9 19 20!l PBRW 39
10 20 302 PBS 40

31685A35W.wpd

Date: 4~ J9-14

Page:_| of |
Reviewer__ M &
2nd Reviewer: ' -—




Lo #;_ 2185, A%— " VALIDATION. S.Cl Page:. | of &
SDG #: - : ' c Reviewer:_ MG
o _ - 2nd Reviewer:_OQ/1—

Method Radlochemlstry(EPA Method GA- 0I =)

Validatnon Area

Were all instruments and detectors calibration &s required?

Were NIST traceable standards used for all cellbrations?

Was the check source identified by activity and radionuclide?

Were check sources including background counts analyzed at tha requlrled
frequency and within labora!ory control limits?

Were any activities detected in the blanks grester than the minlmuﬁn detectable
a.ctwlty (MDA)? if yes, please see'the Blanks validation completeness worksheet,

Were a matrix spike (MS) analyzed for sach matrix in this SDG? lf no, lndlc e . ‘/
which matrix does not have an assoqxated MS/MSD .or MSIDUP -l mer

Were the MS percent récoveries (%R) within the QC limits? If the sample d \/

action was taken. .

Was & duplicate sample anaylzed atthe required frequency of 5%

Were all dupllcate sample dupllcata eror rstlons (DER) <‘l 427,
. e e

Was a tracer/carrier added to each sample?

Were activities ad]usted to reflect all sample dilutions and dry weight factors
applicable to level IV validation?

‘ Were tracer/carrler recovenas wuhm the QC lxmﬁs"
l Were the Minimum Detectable Actwl’aas (MDA) < RL?

RAD-EPA.IV version 1.0



ic# 31085 A35 VALIDATION FINDINGS CHECKLIST Page: -2 of &
SDG #: - , . Reviewer:
' o 2nd Reviewer: /1~

Validation Area

Overall assessment of deta was found to be acceptable.

Field blanks were identified in this SDG.

ITarget analytes were detected in the field blanks,

RAD'-EF?A.N version 1.0



LDC #:_ 31685A35

VALIDATION FINDINGS WORKSHEET

METHOD: Radiochemistry, Method _GA-01-R

N/A  Were blank analyses performed as required? If no, please see qualifications below.

P?;ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".

N_N/A Were any activities in the blanks greater than the minimum detectable activity? If yes, please see qualifications below.

Conc. units:_pCilg

| Isotope

Associated Samples:

Page:_ [ of_|
Reviewer: MG
2nd Reviewer:

Blank ID Blank Sample [dentification
Action Limit|
PB 2 3 5
Ac-228 0.01276
Ra-226 0.1602 0.972/1.00U
Ra-228 0.01276 0.490/1.00U | 0.711/1.00U | 0.648/1.00U

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT:

All contaminants within five times the method blank concentration were qualified as not detected, "U".

V:A\Mark\Blanks\31685A35.wpd



Loc #: 685 A% VALIDATION FINDINGS WORKSHEET - Page: | of |

SDG #: — " Level IV Recalculation Worksheet , Reviewer,___ MG _
‘ e " 2nd Reviewer: %
METHOD: Radiochemistry (Method: GA -01- R ) .

Percent recoveries (%R) for a laboratory control sample a metrix spike and a matrix spike duplicate- sample were recaluculated using the foltowmg formula:

%R = Found x 100 Where, Found = activity of each enalyte measired in the analysls of the aamp!a
Twee - _ Te = activity of esch analyte in the source, ,

A matrix spike and mafrix splke dupﬁcate relative perc_ent difference (RPD) was rgc_alculated using the following formula:

RPD = 1S-D! x100 Where, S = Original sample activity

(S+D)/2 D= Dupilcete sample activity
. - . _ o ]
' : : T Accaptable
~ SamplefD . Typo of Analyals Analyte Found/S (units) (Y/N)
Lame control sampla l
Miatrix spike sample
Dupl!cafe RPD . | 9
: b
T1 - 20 P C / )
_7 3 0.019) \/
Chemical recovery

TTat e G ' L N T e e T



ipc#_ 2l6B5A3%5 VALIDATION FINDINGS WORKSHEET Page:_| _of |

SDG #:___~ : Sample Cajculation Verification Reviewer:__ MG
_ 2nd reviewer:____ (/L
METHOD: Radiochemistry (Method:_ GA~-9 - K )

Have results been reported and calculated: correctly?

Please see qualifications below for all questions answered “N*. Not applicable questions are identified as "N/A".
é? N NéA : :
N N/A Are restilts within the calibrated range of the instruments?

Analyte results for # 7 ' Cb-J I reported with a positive detect were recalculated
and verified using the following equation:
Activity = Racalculab"on:
{cpm - bekgrd cpm) .
2.22){E) Vo) (CF) (I‘-{ 71 dps )( 27.03 PC‘A{:;) L :
E = Efficiency . = O.UY5 7 °f l/‘} o
Vol = Volume 892.2 3,
CF = %R, Self-ebsorbance, abundance, ect _ L , .
T e D SRR e _,___.___%_____ ST J===z=ﬁ—r_-_=m
oy Reportad Calculated ’
. _ Concentration Concentration Accoptable
# SampleiD ' Analyte (PC /g ) (PG /jﬁ ) (Y/IN)
-~ B U
( 2 Pb - 214 0446 044G Y
— Wv » " ? ‘ N = '

Note:

RECALC.35 _ _ : Version 1.0 {3/2/2000)



LDC #:__31685A36 VALIDATION COMPLETENESS WORKSHEET Date: - 79~ 14

SDG #:_160-5231-1 Cat A/CatB Page:_[ of | _

Laboratory: Test America, Inc. Reviewer._ MG
2nd Reviewer:_g1—

METHOD: Alpha Spectroscopy (Method A-01-R)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area Comments
Sampling dates: - (& - 1Y ‘H’\V‘OU%L\ [-16-14

Not reviewed for Cat A review.

I Technical holding times

1. Initial calibration

I1l. | Calibration verification Not reviewed for Cat A review.

V. | Blanks

DuP
LCS

V. Matrix Spike/(Matrix Spike) Duplicates

VI. | Laboratory control samples

VII. | Carrier recovery

ViI1. | Minimum detectable activity (MIDA)

IX. | Sample result verification Not reviewed for Cat A review.

X. Qverall assessment of data

z>>>>>>g>>>

XI. | Field duplicates

Xl Field hianks < RL ’\\ D FB= 1 ) "l'
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples: ** Indicates sample underwent Cat B review.

1 1] Feoos W 11 21 31
2 |LT-x-0026:8 ¥ ¥ S (12 22 32
3 |LTco1368 EE 23 33
4 || FBoos w |14 24 34
5 |LT-C-016-8-10 S [1s 25 35
6 || FBooanup w |16 26 36
7 | LT-x-002-6-8DUP S |17 27 37
8 18 28 38
9 19 20! PBW 39
10 20 30?| PBS 40
Notes:

31685A36W.wpd



o
LDC #: 3l685A%6 _ . VALIDAT S.Cl Page:, | of &
SDG #: —_ . ' o Reviewer:_ MG

' - 2nd Reviewer:c/1—

Method:Radiochémisﬁy(EPA Method -A-—O_l -R )

Validatlon Area

Were all instturnents and detectors calibration as required?

Were NIST traceable standards used for all calibrations? :

v
Was the check source identfied by activity and radionuclide? V] ' , '

Were check sources lncluding background counts analyzed at tha; requiﬂad
frequency and within laboratory corm'ol limns?

Were any activities detected in the blanks greeter than the minimun"u detectable
activity (MDA)? lf yes, please see'the Blanks vahdemon completeness worksheet.

Were a matrix spike (MS) ana!yzed for each matrix in this SDG? lf No, indlcate . /
which matrix does not have an assoqiated MS/MSD or MS/DUP o o

Were the MS percent recoveries (%R) within the QC limits? Ii the sample J l/
concentration exceeded the splke concentrauon by a factor of 4 or. more, . .
action was taken, . :

Was & duplicete sample anaylzed at the required fraquency of 5%

e

Were a!l dupllcate sample dupllcate eror rations (DER) <1.42?

Was a tracer/carrier added to each sample?'

applicable to level IV validation?

’ Were tracer/carrier recovenes wtthln the QC llmlts"
l Were activities adjusted fo reﬂect all sample dilutions and dry welgm factcrs ' ‘/

Were the Minimum Detectable Activities (MDA} < RL?

h -

RAD-EPA.IV version 1.0



P M

lc#:_ 21©85A36 VALIDATION FINDINGS CHECKLIST ' Page: -2 of
SDG #: — _

_ Reviewer:__ &G
2nd Reviewer: oL~

[

Fihdings/Comments

Field duplicate pairs were identified in this SDG.

Target analytes Werq detected in the field duplicates. \/

Flald blanks were identified in this SDG. V4

Target analytes were detected in the field blanks. o \/

P

_ RAD‘-EP.A.N version 1.0



LDC #._ 31685A36 VALIDATION FINDINGS WORKSHEET Page:_ | of [
Blanks Reviewer: MG

2nd Reviewer: &

METHOD: Radiochemistry, Method _A-01-R

N N/A Were blank analyses performed as required? If no, please see qualifications below.

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
N N/A Were any activities in the blanks greater than the minimum detectable activity? If yes, please see qualifications below.

Conc. units:_pCilg Associated Samples:_ all soil

l Isotope Blank ID Blank Sample Identification
— Action Limit
PB 2 3 5

I Th-230 || 0.06449 0.671/1.00U | 0.754/1.00U | 0.540/1.00U

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT:
All contaminants within five times the method blank concentration were qualified as not detected, "U".

V:\Mark\Blanks\31685A36.wpd



Loc #: Ple85A36

SDG #: -

METHOD: Radlochemlstry (Method:

A-0i-R

- VALIDATION FINDINGS WORKSHEET
Level IV Recalculation Worksheet

)

Page:- | of 1

Reviewer; ™\
2nd Reviewar:

Percent recoveries (%R) for a laboratory control sample a matnx spike and a matrix spike duplicate sampla were recaluculated using the following formula

%R = Found_x 100

True -

Where,

True = activity of each analyle in the source,

Found = activity of each enalyte measured in the analysis of the sampla

A matrix spike and matrix spike dupllcate relative percent difference (FlPD) was recalculated using the followlng formula:

RPD = }S-D}! x 100 Where, S = Orlglnnl sample activity
{s+D)f2 D& Dupllcale sample aotivity
) ' ’ H Recaloulated i [
' : Accaptable

Sample D . Typo of Analysls Anslyte Found/S (unite) True/D (units) %R or RPD . Ymy)
Labnratdry control sample A : '
Matrix éplke semple ' ‘
Duplicate RPD o5y oz RER

’ : . . . - . 7 7 .
C
~7 j p /3) Py,
0-50 |50t ais ] 0010 Y

Chemical recovery k

VINTO N A

L B S O e bl e T S0



e #_ 21685 A36 VALIDATION FINDINGS WORKSHEET Page:_| of |

SDG #: -~ ' Sample Calculation Verification Reviewer:__M
2nd reviewer: /
METHOD: Radiochemistry (Method: __ A 0 (- R )

Have results been reported and calculated correctly?

Please see qualifications below for all questions answered *N*. Not applicable questions are identiﬁed as "N/A".
g?N NéA
N _N/A Are results within the calibrated range of the instruments?

Analyte resuits for # Q; Th-232

and verified using the following equation:

reported with a positive detect were recalculated

Activity = Recalculetion:

—fcpm - bekgrd cpm) . 5
(;2;;1(5&23:0;2; - (6 6A 8Q ) - ( 0-1% 75/180 ) '

; —=— = 0.498 P/
E = Efficiency (,;z.gzg)(o. 973%)(1‘00965)(0.,?3ﬂ9) ({.009) i}

Vol = Volume
CF = %R, Self-absorbance, abundance, ect.

Reported Calculated
: Concentration Concantration Accaptable
# Sample ID ) Analyts E ) (P€i/q.) (PCi/q y (Y/N)
\ 2 Thu- 232 0.700 0.750 Y
J-233/03Y 0612 | 0.614 )

Note:

RECALC.3S . . : v Version 1.0 (8/2/2000)



LDC #.__31685A29a VALIDATION COMPLETENESS WORKSHEET Date:_1-99-14

SDG #.__160-5231-1 Cat AfCatB™ Page:_[ of |

Laboratory: Test America, Inc. Reviewer:_M G
2nd Reviewer:

METHOD: Radium 226 (EPA Method 903.0)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area Comments
Sampling dates: [~ 1S -1y ‘f't\\/‘ouqlq -] 6~y
v

Not reviewed for Cat A review.

l. Technical holding times

I Initial calibration

Ill. | Calibration verification Not reviewed for Cat A review.

V. | Blanks

nov reqa {re‘oQ
LcsS

V. Matrix Spike/(Matrix Spike) Duplicates

VI. | Laboratory control samples

VIl. | Carrier recovery

VIll. | Minimum detectable activity (MDA)

IX. | Sample result verification Not reviewed for Cat A review.

X. Qverall assessment of data

Xl. | Field duplicates

§z>z>>>z>zz>

x11_| Field blanks F= (|, 2
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Se‘mples: ** Indicates sample underwent Cat B review.
all  watér
1 FB0O04 11 21 31
2 FB003 12 22 32
3 13 23 33
4 14 24 34
5 15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 | PBRW 40
Notes:

31685A29aW.wpd



LDC #.__31685A29b VALIDATION COMPLETENESS WORKSHEET Date: 4-79- 14

SDG #:__160-5231-1 Cat A/GatB- Page:{ of |

Laboratory: Test America, Inc. Reviewer:_M G
2nd Reviewer._gt—

METHOD: Radium 228 (EPA Method 904.0)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area Comments
Sampling dates: [-15-14 +hvovali /-/Q‘I‘-{
74

Not reviewed for Cat A review.

1 Technical holding times

1. Initial calibration

Iil. | Calibration verification Not reviewed for Cat A review.

IV. | Blanks

not yedu red
LCS

V. | Matrix Spike/(Matrix Spike) Duplicates

VI. | Laboratory control samples

VII. | Carrier recovery

VIII. | Minimum detectable activity (MDA)

IX. | Sample result verification Not reviewed for Cat A review.

X. Qverall assessment of data

Xl. | Field duplicates

Zlzlz pprlzz|z

Xil_| Field blanks FR= 1, 2
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples: ** Indicates sample underwent Cat B review.
all  watev
1 FB004 11 21 31
2 FB003 12 22 32
3 13 23 ' 33
4 14 24 34
5 15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 P B w 40
Notes:

31685A29bW.wpd



Glen Iste, NYSDEC, Project Number: RWI1401

Site: Glen Isle

Laboratory: Test America St. Louis, MO

Report No.: 160-5365-1

Reviewer: Christina Rink and Mark Gregg/Laboratory Data Consultants for RXR
Glen Isle Partners, LLC

Date: May 8, 2014

Samples Reviewed and Evaluation Summary

FIELD ID LABID FRACTIONS VALIDATED

LT-G-029-2-4** 160-5365-1 Gamma Spectroscopy**, Alpha Spectroscopy**

FBO11 160-5365-2 Gamma Spectroscopy, Alpha Spectroscopy, Ra-226, Ra-228
DUPO00S8 160-5365-3 Gamma Spectroscopy, Alpha Spectroscopy

FBO11DUP 160-5365-2DUP  Gamma Spectroscopy

DUP00SDUP 160-5365-3DUP  Gamma Spectroscopy

Associated QC Samples(s):
Field Blanks: FBO11
Field Duplicate pair:  LT-G-029-2-4** and DUP008

The above-listed water and soil samples were collected on January 28, 2014 and were analyzed
for gamma spectroscopy by method GA-01-R, alpha spectroscopy for isotopic thorium and
isotopic uranium by method A-01-R, Radium-226 by EPA Method 903.0, and Radium-228 by
EPA Method 904.0. The data validation was performed in accordance with the Multi Agency
Radiological Laboratory Analytical Protocols (MARLAP) Manual (July 2004) and USEPA
Contract Laboratory Program National Functional Guidelines for Inorganic Superfund Data
Review, EPA 540-R-10-011 (January 2010), modified as necessary to accommodate the non-CLP
methodologies used.

The radiometric data were evaluated based on the following parameters:

Overall Evaluation of Data and Potential Usability Issues
Data Completeness

Holding Times

Instrument Calibration

Blank Analysis Results

. Chemical Recovery

. Laboratory Duplicate Results

. Field Duplicate Results

. Laboratory Control Sample (L.CS) Results
. Detection Limits Results

. Sample Quantitation Results

L ] L L] *® L]

Laboratory Job 160-5365-1, Radiochemistry, Page 1 of 6



Glen Isle, NYSDEC, Project Number: RWI11401

Overall Evaluation of Data and Potential Usability Issues

All results are usable as reported or usable with minor qualification due to sample matrix.

Samples indicated by a double asterisk on the front cover underwent Category B review. A
Category A review was performed on all of the other samples. Calibration and raw data were not
evaluated for the samples reviewed by Category A criteria since this review is based on QC data.

The validation findings were based on the following information.

Data Completeness

The data package was complete as defined under the requirements for the NYSDEC ASP
category B laboratory deliverables. '

Holding Times

All holding times were met.

Instrument Calibration

All criteria were met for samples on which a Category B review was performed. Calibration data
were not evaluated for the samples reviewed by Category A criteria.

Blank Results

Gamma Spectroscopy

Isotopes were detected above the minimum detectable activity (MDA). The presence of activity
indicates that false positives may exist for these isotopes in the associated samples. Action
Levels (ALs) were established at < RL. The following table summarizes the activities detected.

Blank ID Isotope Level Detected Action Level Associated Samples
PB (prep blank) Uranium-235 0.01620 pCi/g <RL LT-G-029-2-4%*
DUP008

Sample results were qualified as follows:

+ If sample concentration was < the reporting limit (RL) and < the Action Level, qualify the result as a nondetect
(U) at the RL.

+ If sample concentration was > the RL and < the Action Level, qualify the result as not detected (U) at the
reported concentration.

«  Ifthe sample concentration was > the RL and > the Action Level, qualification of the data was not required.

Qualified sample results are listed in the table below.

Laboratory Job 160-5365-1, Radiochemistry, Page 2 of 6



Glen Isle, NYSDEC, Project Number: RWI1401

Sample Isotope Reported Level Validation Action
LT-G-029-2-4** Uranium-235 0.0953 pCi/g 1.00U pCi/g
DUP008 Uranium-235 0.0803 pCi/g 1.00U pCi/g

These results can be used for project objectives as nondetect (U) which may have a minor impact
on the data usability.

FBO11 was identified as a field blank. No analytes were detected above the reporting limits in
the field blank sample.

Alpha Spectroscopy

Isotopes were detected above the minimum detectable activity (MDA). The presence of activity
indicates that false positives may exist for these isotopes in the associated samples. Action
Levels (ALs) were established at < RL. The following table summarizes the activities detected.

Blank ID Isotope Level Detected Action Level Associated Samples
PB (prep blank) Thorium-230 0.01357 pCi/L <RL FBO11
PB (prep blank) Uranium-233/234 0.06962 pCi/g <RL LT-G-029-2-4*%*
Uranium-238 0.06071 pCi/g <RL DUP008

Sample results were qualified as follows:

+ If sample concentration was < the reporting limit (RL) and < the Action Level, qualify the result as a nondetect
(U) at the RL.

« If sample concentration was > the RL and < the Action Level, qualify the result as not detected (U) at the
reported concentration.

+  Ifthe sample concentration was > the RL and > the Action Level, qualification of the data was not required.

Qualified sample results are listed in the table below.

Sample Isotope Reported Level Validation Action
FBO11 Thorium-230 : 0.135 pCi/g 1.00U pCi/g
LT-G-029-2-4%* Uranium-233/234 0.561 pCi/g 1.00U pCi/g

Uranium-238 0.516 pCi/g 1.00U pCi/g
DUP008 Uranium-233/234 0.710 pCi/g 1.00U pCi/g
Uranium-238 0.735 pCi/g 1.00U pCi/g

These results can be used for project objectives as nondetect (U) which may have a minor impact
on the data usability.

FB011 was identified as a ficld blank. No analytes were detected above the reporting limits in
the field blank sample.

Radium-226

No isotopes were detected above the minimum detectable activity (MDA).

Laboratory Job 160-5365-1, Radiochemistry, Page 3 of 6



Glen Isle, NYSDEC, Project Number: RWI1401

FBO11 was identified as a field blank. No analytes were detected above the reporting limits in
the field blank sample.

Radium-228
No isotopes were detected above the minimum detectable activity (MDA).

FBO11 was identified as a field blank. No analytes were detected above the reporting limits in
the field blank sample.

Chemical Recovery

All criteria were met.

Laboratory Duplicate Results

The laboratory performed duplicate analysis on samples FBO11 and DUP008 for gamma
spectroscopy. All criteria were met.

Field Duplicate Results

Isotopes were detected in the field duplicate samples. The following table summarizes the
concentrations and validation actions taken.

Gamma Spectroscopy

Activity (pCi/g) RPD Difference
Isotope LT-G-029-2-4** DUP008 (Limits) (Limits) Validation Actions
Actinium-228 1.18 0.852 32 (<100) - -
Bismuth-212 1.17 0.971 19 (£100) - -
Bismuth-214 0.832 0.644 25 (£100) - -
Lead-210 0.891 0.743 18 (£100) - -
Lead-212 1.26 0.934 30 (<100) - -
Lead-214 .930 0.696 29 (<100) - -
Potassium-40 20.4 14.8 32 (<100) - -
Radium-226 2.44 1.65 - 0.79 (£2.00) -
Radium-228 1.18 0.852 - 0.328 (<2.00) -
Thorium-234 1.06 0.805 - 0.255 (<2.00) -
Thallium-208 0.393 0.315 - 0.078 (<0.200) -
Uranium-235 0.0953 0.0803 - 0.015 (<2.00) -
Uranium-238 1.06 0.805 - 0.255 (2.00) -
Protactinium-234m 2.58 2.26 - 0.32 (£20.0) -

-=no action required

For soil results > 5xRL and RPDs >100; estimate (J) results in the field duplicate pair.
For soil results < 5xRL; the sample and duplicate results must be within 2XRL.,

Laboratory Job 160-5365-1, Radiochemistry, Page 4 of 6



Glen Isle, NYSDEC, Project Number: RWI1401

Alpha Spectroscopy
Activity (pCi/g) RPD Difference
Isotope LT-G-029-2-4%* DUP008 (Limits) (Limits) Validation Actions

Thorium-228 0.844 0.767 - 0.077 (£2.00) -
Thorium-230 0.882 0.527 - 0.355 (£2.00) -
Thorium-232 0.852 0.428 - 0.424 (<£2.00) -
Uranium-233/234 0.561 0.710 - 0.149 (<2.00) -
Uranium-238 0.516 0.735 - 0.219 (£2.00) -

-=no action required

For soil results > 5xRL and RPDs >100; estimate (J) results in the field duplicate pair.
For soil results < 5XRL; the sample and duplicate results must be within 2XRL.

L.CS Results

All criteria were met.

Detection Limits Results

All minimum detectable activities met required detection limits.

Sample Quantitation Results

Calculations were spot-checked; no discrepancies were noted.

Laboratory Job 160-5365-1, Radiochemistry, Page 5 of 6




Glen Isle, NYSDEC, Project Number: RWI11401

uj -

DATA VALIDATION QUALIFIERS

The analyte was analyzed for, but due to blank contamination was flagged as nondetect
(U). The result is usable as a nondetect.

Data are flagged (J) when a QC analysis fails outside the primary acceptance limits. The
qualified “J” data are not excluded from further review or consideration. However, only
one flag (J) is applied to a sample result, even though several associated QC analyses
may fail. The ‘J’ data may be biased high or low or the direction of the bias may be
indeterminable.

The analyte was not detected above the reported sample quantitation limit. Data are
flagged (UJ) when a QC analysis fails outside the primary acceptance limits. The
qualified “UJ” data are not excluded from further review or consideration. However, only
one flag is applied to a sample result, even though several associated QC analyses may
fail. The ‘UJ’ data may be biased low.

Data rejected (R) on the basis of an unacceptable QC analysis should be excluded from
further review or consideration. Data are rejected when associated QC analysis results
exceed the expanded control limits of the QC criteria. The rejected data are known to
contain significant errors based on documented information. The data user must not use
the rejected data to make environmental decisions. The presence or absence of the analyte
cannot be verified. :

Laboratory Job 160-5365-1, Radiochemistry, Page 6 of 6



LDC #:__31685B35 VALIDATION COMPLETENESS WORKSHEET Date: 4~ 29-14

SDG #:___160-5365-1 Cat A/Cat B Page:_lof |

Laboratory :_Test America, Inc. Reviewer._ MG
2nd Reviewer_ O~

METHOD: Gamma Spectroscopy (Method GA-01-R)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area Comments
l. Technical holding times A Sampling dates: (‘ 28 "'f
Il Initial calibration A Not reviewed for Cat A review.
I1l. | Calibration verification A Not reviewed for Cat A review.
V.| Bianks Sw
V. | Matrix Spike/(Matrix Spike) Duplicates A D U P
VI|. | Laboratory control samples A LCS
VII. | Minimum detectable activity (MDA) /'\
VIII. | Sample result verification A Not reviewed for Cat A review.
IX. | Overall assessment of data A
X. | Field duplicates Sw | D= (+3
x1__| Field hlanks ND Fe= a4
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples: ** Indicates sample underwent Cat B review.

1 |ircoere X¥ S |4 21 31
2 Aot Wil 22 32
3 | bupoos S |13 23 33
4 ¥ FBo11DUP w [ 14 24 34
5 | pupoosbup S |15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 20 l| PBS 39
10 20 32| PRW 40
Notes:

31685B35W.wpd



pc #: e85 B35

SDG #: -

Methnd:Radiochémist'ry(EPA Method GA-01-R)

{ON FINDINGS.CHECKLIST

Page:. | of 2
Reviewer:__MG&
2nd Reviewer

Validation Area

Were all instruments and detectors calibration as required?

Findings/Comments

Wera NIST iraceable standards used fcr all calibrations?

Was the check source identified by activity and radionuciide?

Were check sources including background courts anelyzed at the requiried
frequency and wlthln Iabcratory corm'ol hmns?

Were blank analyses performed as required?

Were any activities detected in the blanks greater than the minimum detecteble

acuvity (MDA)? if yes, p!ease see‘ihe Blanks vahdatlon completeness worksheet.

Were & matrix spike (MS) analyzed for each matrix in this SDG? If no, ind
which matrix does not have an sssogiated MS/MSD .o MS/DUP /

Were the MS percent recoveries (%R} within the QC limits? If the sample
concentration exceeded the spike concentration by a factor of 4 or more, no
action was taken. :

Was a duplicate sample anaylzed et the required frequency of 5% in this SDG?

Ware all duplicate sample duphcate error ratnc«ns (DER) <1422,

Was an L.CS analyzed per analyttca& batch?

Were the LCS percent recoveries (%R) and relative percent dlﬁerence (RPD)
within the 75-125%

Was & tracer/carrlar added to each sample?

Were performance evaluation (PE) samples performed?

Were the performance evaluation (PE) samples within’ the acceptance limits?

Were activities adjusted to reflect all sample dilutions and dry weight factors

l Were tracer/carrler recoveries within the QC limits?.
] applicable to leve! IV validation?

Were the Minimum Detectabie Activities (MDA) < RL?

R_AD-EPA.N version 1.0



oc#; 31085 B35 VALIDATION FINDINGS CHECKLIST ' Page:- 2 of 2
SDG #: — _ _ Reviewer: MG
- 2nd Reviewer;_/l_—

Validation Area

Field blanks were identified in this SDG.

Target analytes were detected in the field blanks. \/

RAD-EPA.IV version 1.0



LDC #:_31685B35

METHOD: Radiochemistry, Method _Ga-01-R

VALIDATION FINDINGS WORKSHEET

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
N N/A Were blank analyses performed as required? I[f no, please see qualifications below.

N N/A Were any activities in the blanks greater than the minimum detectable activity? If yes, please see qualifications below.

Conc. units:_pCilg

l Isotope

Associated Samples:

Page:_| of |
Reviewer:. MG

2nd Reviewer:i

U-235

Blank ID Blank | Sample Identification
Action Limit
PB 1 3
0.01620 0.0953/1.00U | 0.0803/1.00U

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT:

All contaminants within five times the method blank concentration were qualified as not detected, "U".

V:\Mark\Blanks\31685835.wpd



LDC# 31685B35 VALIDATION FINDINGS WORKSHEET Page:_l__of_l
Field Duplicates Reviewer: MG

2nd Reviewer: @4

METHOD: Radiochemistry (Method: GA-01-R)

Activity (pCi/g) (<100) Qualify Parent
Difference Limits Only

Isotope 1 3 RPD

Ac-228 1.18 0.852 32

Bi-212 117 0.971 19

Bi-214 0.832 0.644 25

Pb-210 0.891 0.743 18

Pb-212 1.26 0.934 30

Pb-214 0.930 0.696 29

K-40 20.4 14.8 32

Ra-226 244 1.65 0.79 (<2.00)

Ra-228 1.18 0.852 0.328 (<2.00)

Th-234 1.086 0.805 0.255 (<2.00)

TI-208 0.393 0.315 0.078 (£0.200)

U-235 0.0953 0.0803 0.015 (<2.00)

U-238 1.086 0.805 0.255 (<2.00)
Pa-234m 2.58 2.26 0.32 (<20.0)

V\FIELD DUPLICATES\FD_inorganic\31685B35.wpd



LoC #2685 B35 VALIDATION FINDINGE WORKSHEET : Page;- | of |
SDG #:____— _ Level IV Recalculation Worksheet Reviewer: __ N\E

- 2nd Reviewaer:
METHOD: Radiochemistry (Method: GA-0l-R )

Percent recoveries (%R) for a laboratory control _sampie, a matrix spike and a matrix spike duplicate sample were recaluculated using the following formuila;

%R = Found x 100 Where, Found = activity of each analyle measured In the analysie of the samp!a
Tue True = activity of each ana!yte In the souice, ;

A matrix spike and matrix spike duplicate relative percent difference (F{F‘D) was recalculated using the following formula:

RPD = |SDf x10D Where, 8 = Original sample activity

(8+D)/2 D = Dupflcate sample activity
Recalcuiatod
» Acceptable
Sample (D . ‘Typo of Analysis Anslyte Found/& (unlts} True/id {units) %R or RPD %R or RPD . (Y/N)

Laboratory contro} sampls

LCS : - Cs-137 35""‘# (FC@ > @C/j)“ 79 9 . i "

" Metrix spike sample

I

Duplicete RPD - 0.852 (Pc;/) O-C"“Oa(pc‘-/) i

¥ 0.095¢6 2 0.106

Chemical recovery

'kl

Comiments: Refer to approptiate worksheet for list of qualifications and:a8sociated samples when teported resulis do not agree within 10.0% of the recalculated resuits.

VMcmlon & N RN



(oc #_2685 B35 VALIDATION FINDINGS WORKSHEET Page_| of |

SDG #: - ‘ Sampie Caiculation Verification Reviewer:___ /M
, 2nd reviewer:
METHOD: Radiochemistry (Method:__ G A=~ 9 (- R )

Have results been reperted and calculated correctly?

Pigase see qualifications below for all questions answered *N*. Not applicable guestions are identified as "N/A",
N_N/A
ézN NéA Are results within the calibrated range of the instruments?

Angiyte results for #’ / ) Ra- 296 reported with a positive detect were recalculated
and verified using the following equation:
Activity = Racalculad%ﬁn:

{epm - bekgrd epm) c

2.22)(E) (Vol) CF) <4{ 5. 66 dps ) ( J7.03 P /O\PS> - 74353 fc;/
E = Efficiency }
Vol = Volume 5—06 ! 8 j/
CF = %R, Self-absorbance, abundance, ect.

Reported Caleuslated
Concentration Concentration Acceptable
# Sample ID ' Analyte ‘ (PC‘/q ) (PC'/q ¥ ;(Y/N)
| [ ' Ra- 226 3. “LH Q.L@-’( Y

Note:

RECALC.38 Version 1.0 (3/2/2000)



LDC #:__31685B36 VALIDATION COMPLETENESS WORKSHEET Date; 1-29-14

SDG #:__160-5365-1 Cat A/Cat B Page:_lof | _

Laboratory: Test America, Inc. Reviewer._ MG
2nd Reviewer.,_gl—

METHOD: Alpha Spectroscopy (Method A-01-R)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation A
Sampling dates: [-28& - 14

l. Technical holding times

1. Initial calibration Not reviewed for Cat A review.

1Ill. | Calibration verification Not reviewed for Cat A review.

IV. | Blanks

V. | Matrix Spike/(Matrix Spike) Duplicates

not vequ fV’%Q
[#3
LCS

VI. | Laboratory control samples

VII. | Carrier recovery

VII. | Minimum detectable activity (MDA)

IX. | Sample result verification Not reviewed for Cat A review.

X. Qverall assessment of data

XI. | Field duplicates Sw | D= 1+3
| Field hianks < RL ND | FB =2
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples: ** Indicates sample underwent Cat B review.

1 |iTco024% % S |11 21 31
2 A Fot1 w2 22 32
3 | bupoos S |13 23 33
4 14 24 34
5 15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 2! PBS 39
10 20 30?| PRW 40
Notes:

31685B36W.wpd



LDC

Page:_ | of 2

s 31695 BIG VALIDAT
SDG #: — o Reviewer:_ M
_ 2nd Reviewer:_
Method:Radiochemistry(EPA Method A-01-R )
Validatlon Area Yes.| No | NA Findings/Comments

Were all instruments and detectors calibration as required?

3 z)»

Were NIST tracesble standards used for all callbrations?

Was the check source identified by actlvlty and radionuclide?

Waere check scurces including background counts analyzed at the requu’ied
frequency and withm laboratcry conirol hmrts"

Were blank analyses performed as requ!red?

Were any activities detected inthe blanks greater than the minimum detectable
activity (MDA)? if yes, please see'the Blanks validation ccmpleteness worksheet,

Were a matrix spike (MS) analyzed for each matrix in this SDG? if no, indicate |
which matrix does not have an assogiafed MS/MSD.or MS/DUP

Were the MS percent recoveries (%R) within the QC fimits? If the sample
concentration exceeded the spike concentratlcn by a factor of 4 or more, no
action was teken. .

Wes a duplicate sample anaylzed at the required frequency of 5% In this SDG?

Were all duphca!e sample duphcate error rations (DER) <1.42%,

Was an LCS analyzed per ana!y‘tical batch?

Were the LCS percent recoveries (%R) and relative percent difference {(RPD}
within the 75-1 258%

Was a tracer/carrier added to each sample?

Were performance evaluation (PE) samples performed?

Were the performance evaluation (PE) ¢ amples within ths acceptance limits?

Were activities adjusted to reflect all sample dilutions and dry weight factors
appliceble to level IV validation?

l Were tracerlcamer recoveries within the QC limits?.
l Were the Minimum Detectable Activities (MDA) < RL?

RAD-EPA.IV version 1.0



oc#;_ 31085 B36 VALIDATION FINDINGS CHECKLIST Page:- 2 of 2
SDG #: — A . Reviewer: & _
2nd Reviewer._t—

field duplicates.

SeORTE0S 0%

|
|

“Target analytes were detected in the field blanks. /

RAD‘-EPA.iV version 1.0



LDC #: 31685B36 VALIDATION FINDINGS WORKSHEET Page: [ of [ _

Blanks Reviewer. MG

2nd Reviewer:
METHOD: Radiochemistry, Method _A-01-R

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
N N/A Were blank analyses performed as required? If no, please see qualifications below.
N _N/A Were any activities in the blanks greater than the minimum detectable activity? If yes, please see qualifications below.

Conc. units:_ pCi/L Associated Samples: _ all water
Isotope Blank ID Blank Sample Identification
g Action Limit
PB 2
Th-230 0.1357 0.135/1.00U
Conc. units:__pCilg Associated Samples:___ all soil
Isotope Blank ID Blank Sample Identification
Action Limit
PB 1 3
I U-233/234 || 0.06962 0.561/1.00U | 0.710/1.00U
I U-238 0.06071 0.516/1.00U | 0.735/1.00U

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT:
All contaminants within five times the method blank concentration were qualified as not detected, "U".

V:\Mark\Blanks\31685B36.wpd



LDC# 31685B36 VALIDATION FINDINGS WORKSHEET Page: | of |
Field Duplicates Reviewer. M &
2nd Reviewer.__ A~

METHOD: Radiochemistry (Method: A-01-R)

Activity (pCi/g) (<100) Qualify Parent
Difference Limits Only
Isotope 1 3 RPD
Th-228 0.844 0.767 0.077 (<2.00)
Th-230 0.882 0.527 0.355 (<2.00)
Th-232 0.852 0.428 0.424 (<2.00)
U-233/234 0.561 0.710 0.149 (<2.00)
U-238 0.516 0.735 0.219 (£2.00)

V\FIELD DUPLICATES\FD_inorganic\31685B36.wpd



DG #: 685 B26

SDG #:

METHOD: Radlochemlstry {Method:

%R = Found x 100
True

A matrix spike and matrix spike duplicate relative percent difference (RPD) was recalculated using the following formula:

. VALIDATION FINDINGS WORKSHEET
Level IV Recalculation Worksheet

A-ol-R

)

Whers,

True < activily of each enalyte In the source,

Found = activity of eo.ch analyte measured In the analysis of the sampte

Page:- |

Reviewer: /V\g;:

2nd Reviewer: SZ

Percent recoveries (%R) for a laboratory control samp!e a mattix spike and a matrix spike duplicate sample were recaluculated using the following formula:

|

RPD = 1S-D! x100 Where, S = ergirial sample activity
{S+D)2 D = Dupllcete samptle activity
H Recalculated i
. Accaptablo
Sample D . Type of Analysis Anatyte Found/S {units) True/D (units) %R or RPD %R or RPD - (YN
Labmatery contro) sample . : 4
N o '
Les V-5 |6 e ) .37 (P4 10 10 v
Matrix spike sample ‘ 'i
. Duplicate RPD I
Chemical recovery
[ U-932 |13.303 (dpm)] (6.45 (dt’"‘>, 80 .9 82.9 Y

Comments: Refer {o &

ket Wal-1

Aarninn 4 3 12120080



e #:_216865B36 VALIDATION FINDINGS WORKSHEET Page:_.| of |

SDG #: — - Sampie Caicuiation Verification Reviewer: MG
2nd reviewer:___ (/L
METHOD: Radiochemistry (Method:___ A -0 (- R )

Have results been reported and caleulated correctly?

ase see qualifications below for all questions answered "N, Not applicable questions are identified as "N/A".
N _N/A
(Y)N N/A Are results within the calibrated range of the instruments?

Anaiyte results for H 1 U-238 reported with a positive detect were recalculated
and verified using the following equation:
Activity = Recafcuiaﬁan:
{cpm - bekard cpmy)
(2.22)(E) (Vol) (CF) (47/’80 >” <0'569§/’8°) 0.5159 Pc;/j
£ = Efficlency = )
Vel = Volume (9-%?)(0-97'@)(l‘-OOIO})(0;828§>
CF = %R, Self-zbsorbance, abundance, ect
= i
Reportod Calculated
' Concsnitration Concentyation Accaptable
# Sample 1D ’ Analyte 4 (PC‘A ) (PCi/g 3 {Y/Ny
v )
l l Th-230 0.8863 0.99 3% Y
U - 938 0.5k 0.516 \

i

Note:

RECALC.35 Version 1.0 (3/2/2000)



LDC #._31685B29a VALIDATION COMPLETENESS WORKSHEET Date: 4 - 79-14

SDG #___160-5365-1 Cat AfGatB— Page:_lof |
Laboratory; Test America, Inc. Reviewer,_ MG
2nd Reviewer:_ 42

METHOD: Radium 226 (EPA Method 903.0)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area Comments
. Technical holding times A Sampling dates: | - Q 8 - L{
II. | Initial calibration N Not reviewed for Cat A review.
lll. | Calibration verification '\) Not reviewed for Cat A review.
IV. | Blanks A
V. | Matrix Spike/(Matrix Spike) Duplicates N hot veguive
VI. | Laboratory control samples A L CcSs
VII. | Carrier recovery A
VIII. | Minimum detectable activity (MDA) /—\
IX. | Sample result verification N Not reviewed for Cat A review.
X. | Overall assessment of data A
XI. | Field duplicates M
X1l__| Field hianks < RL N»
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples: ** Indicates sample underwent Cat B review.
watév
1 FBO11 11 21 31
2 12 22 32
3 13 23 33
4 14 24 34
5 15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 [ PRW 40
Notes:

31685B29aW.wpd



LDC #.__31685B29b VALIDATION COMPLETENESS WORKSHEET Date: 4 - #9-14

SDG #.__160-5365-1 Cat AfcatB Page:_tof |

Laboratory:_Test America, Inc. Reviewer._ M\ G-
2nd Reviewer:

METHOD: Radium 228 (EPA Method 904.0)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area Comments
I.__| Technical holding times A Sampling dates: (-28 - "l
. Initial calibration F\J Not reviewed for Cat A review.
Ill. ] Calibration verification f\j Not reviewed for Cat A review.
IV. | Blanks A
V. | Matrix Spike/(Matrix Spike) Duplicates N wot @z “iv @(A
VI. | Laboratory control samples A LCS
VII. | Carrier recovery /A\
VIIl. | Minimum detectable activity (MDA) A
IX. | Sample result verification '\) Not reviewed for Cat A review.
X. | Overall assessment of data A
XI. | Field duplicates I\J
X111 Field hlanks ND Fa= |
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples: ** Indicates sample underwent Cat B review.
water
1 FBO11 11 21 31
2 12 22 32
3 13 23 33
4 14 24 - 134
5 15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 0 | PBwW 40
Notes:

31685B29bW.wpd



Glen Isle, NYSDEC, Project Number: RWI11401

Site: Glen Isle

Laboratory: Test America St. Louis, MO

Report No.: 160-5405-1

Reviewer: Christina Rink and Mark Gregg/Laboratory Data Consultants for RXR
Glen Isle Partners, LLC

Date: May 1, 2014 '

Samples Reviewed and Evaluation Summary

FIELD ID LABID

LT-R-001-0-5%* 160-5405-1
LT-R-001-5-10 160-5405-2
LT-R-001-GW 160-5405-3
LT-R-002-GW** 160-5405-4
FB014 160-5405-5
FBO15 160-5405-6

LT-R-003-GW** 160-5405-7
LT-R-001-0-5DUP  160-5405-1DUP
LT-R-001-GWDUP 160-5405-3DUP

FRACTIONS VALIDATED

Gamma Spectroscopy**, Alpha Spectroscopy**

Gamma Spectroscopy, Alpha Spectroscopy

Gamma Spectroscopy, Alpha Spectroscopy, Ra-226, Ra-228

Gamma Spectroscopy**, Alpha Spectroscopy**, Ra-226**, Ra-228**
Gamma Spectroscopy, Alpha Spectroscopy, Ra-226, Ra-228

Gamma Spectroscopy, Alpha Spectroscopy, Ra-226, Ra-228

Gamma Spectroscopy**, Alpha Spectroscopy**, Ra-226**, Ra-228**
Gamma Spectroscopy, Alpha Spectroscopy

Gamma Spectroscopy, Alpha Spectroscopy, Ra-228

FB014DUP 160-5405-SDUP  Ra-226
Associated QC Samples(s):
Field Blanks: FB014, FBO15

Field Duplicate pair:  None Associated

The above-listed water and soil samples were collected on January 31, 2014 and were analyzed
for gamma spectroscopy by method GA-01-R, alpha spectroscopy for isotopic thorium and
isotopic uranium by method A-01-R, Radium-226 by EPA Method 903.0, and Radium-228 by
EPA Method 904.0. The data validation was performed in accordance with the Multi Agency
Radiological Laboratory Analytical Protocols (MARLAP) Manual (July 2004) and USEPA
Contract Laboratory Program National Functional Guidelines for Inorganic Superfund Data
Review, EPA 540-R-10-011 (January 2010), modified as necessary to accommodate the non-CLP

methodologies used.

Laboratory Job 160-5405-1, Radiochemistry, Page 1 of 5



Glen Isle, NYSDEC, Project Number: RWI1401

The radiometric data were evaluated based on the following parameters:

. Opverall Evaluation of Data and Potential Usability Issues
. Data Completeness

. Holding Times

. Instrument Calibration

. Blank Analysis Results

. Chemical Recovery

. Laboratory Duplicate Results

. Field Duplicate Results

. Laboratory Control Sample (LCS) Results
. Detection Limits Results

. Sample Quantitation Results

Overall Evaluation of Data and Potential Usability Issues

All results are usable as reported or usable with minor qualification due to sample matrix.
Samples indicated by a double asterisk on the front cover underwent Category B review. A
Category A review was performed on all of the other samples. Calibration and raw data were not
evaluated for the samples reviewed by Category A criteria since this review is based on QC data.

The validation findings were based on the following information.

Data Completeness

The data package was complete as defined under the requirements for the NYSDEC ASP
category B laboratory deliverables.

Holding Times

All holding times were met.

Instrument Calibration

All criteria were met for samples on which a Category B review was performed. Calibration data
were not evaluated for the samples reviewed by Category A criteria.

Blank Results

Gamma Spectroscopy

Isotopes were detected above the minimum detectable activity (MDA). The presence of activity
indicates that false positives may exist for these isotopes in the associated samples. Action
Levels (ALs) were established at < RL. The following table summarizes the activities detected.

Laboratory Job 160-5405-1, Radiochemistry, Page 2 of 5



Glen Isle, NYSDEC, Project Number: RWI1401

Blank ID

Isotope

Level Detected

Action Level

Associated Samples

PB (prep blank)

Lead-214

0.01915 pCi/g

<RL

LT-R-001-0-5%*

LT-R-001-5-10

Sample results were qualified as follows:

+ If sample concentration was < the reporting limit (RL) and < the Action Level, qualify the result as a nondetect
(U) at the RL.

« If sample concentration was > the RL and < the Action Level, qualify the result as not detected (U) at the
reported concentration.

+  If the sample concentration was > the RL and > the Action Level, qualification of the data was not required.

No samples were qualified since the associated sample results were nondetect.

Samples FB014 and FBO15 were identified as field blanks. No analytes were detected above the
reporting limits in the field blank sample.

Alpha Spectroscopy

Isotopes were detected above the minimum detectable activity (MDA). The presence of activity
indicates that false positives may exist for these isotopes in the associated samples. Action
Levels (ALs) were established at < RL. The following table summarizes the activities detected.

Blank ID Isotope Level Detected Action Level Associated Samples

PB (prep blank) Thorium-230 0.1357 pCi/L <RL LT-R-001-GW
LT-R-002-GW**
FB0O14
FBO15
LT-R-003-GW**

PB (prep blank) Uranium-233/234 0.06962 pCi/g <RL LT-R-001-0-5%*

Uranium-238 0.06071 pCi/g <RL LT-R-001-5-10

Sample results were qualified as follows:

+ If sample concentration was < the reporting limit (RL) and < the Action Level, qualify the result as a nondetect
(U) at the RL.

+ If sample concentration was > the RL and < the Action Level, qualify the result as not detected (U) at the
reported concentration. ‘

+ Ifthe sample concentration was > the RL and > the Action Level, qualification of the data was not required.

Qualified sample results are listed in the table below.

Sample Isotope Reported Level Validation Action

LT-R-001-0-5%* Uranium-233/234 0.586 pCi/g 1.00U pCi/g

Uranium-238 0.467 pCi/g 1.00U pCi/g
LT-R-001-5-10 Uranium-233/234 0.590 pCi/g 1.00U pCi/g

Uranium-238 0.684 pCi/g 1.00U pCi/g
LT-R-001-GW Thorium-230 0.117 pCi/L 1.00U pCi/L
FBO14 Thorium-230 0.173 pCi/L 1.00U pCi/L
FBO015 Thorium-230 0.175 pCi/L 1.00U pCi/L

Laboratory Job 160-5405-1, Radiochemistry, Page 3 of 5




Glen Isle, NYSDEC, Project Number: RWI1401

These results can be used for project objectives as nondetect (U) which may have a minor impact
on the data usability.

Samples FB014 and FB015 were identified as field blanks. No analytes were detected above the
reporting limits in the field blank sample. ‘

Radium-226
No isotopes were detected above the minimum detectable activity (MDA).

Samples FB014 and FBO15 were identified as field blanks. No analytes were detected above the
reporting limits in the field blank sample.

Radium-228
No isotopes were detected above the minimum detectable activity (MDA).

Samples FB014 and FBO15 were identified as field blanks. No analytes were detected above the
reporting limits in the field blank sample.

Chemical Recovery

All criteria were met.

Laboratory Duplicate Results

The laboratory performed duplicate analysis on samples LT-R-001-0-5** for gamma
spectroscopy and alpha spectroscopy, LT-R-001-GW for gamma spectroscopy, alpha
spectroscopy, radium-228, and FB014 for radium-266. All criteria were met.

Field Duplicate Results

A field duplicate pair was not associated with this sample set. Validation action was not required
on this basis.

LCS Results
All criteria were met.

Detection Limits Results

All minimum detectable activities met required detection limits.

Sample Quantitation Results

Calculations were spot-checked; no discrepancies were noted.

Laboratory Job 160-5405-1, Radiochemistry, Page 4 of 5



Glen Isle, NYSDEC, Project Number: RWI1401

ulj -

DATA VALIDATION QUALIFIERS

The analyte was analyzed for, but due to blank contamination was flagged as nondetect
(U). The result is usable as a nondetect.

Data are flagged (J) when a QC analysis fails outside the primary acceptance limits. The
qualified “J” data are not excluded from further review or consideration. However, only
one flag (J) is applied to a sample result, even though several associated QC analyses
may fail. The ‘J* data may be biased high or low or the direction of the bias may be
indeterminable. '

The analyte was not detected above the reported sample quantitation limit. Data are
flagged (UJ) when a QC analysis fails outside the primary acceptance limits. The
qualified “UJ” data are not excluded from further review or consideration. However, only
one flag is applied to a sample result, even though several associated QC analyses may
fail. The ‘UJ’ data may be biased low.

Data rejected (R) on the basis of an unacceptable QC analysis should be excluded from
further review or consideration. Data are rejected when associated QC analysis results
exceed the expanded control limits of the QC criteria. The rejected data are known to
contain significant errors based on documented information. The data user must not use
the rejected data to make environmental decisions. The presence or absence of the analyte
cannot be verified.

Laboratory Job 160-5405-1, Radiochemistry, Page 5 of 5



LDC #:__31685C35 VALIDATION COMPLETENESS WORKSHEET Date: 4-99-14

SDG #.___160-5405-1 Cat A/Cat B Page: | of [
Laboratory :_ Test America, Inc. Reviewer._ MG
. 2nd Reviewer._g—

METHOD: Gamma Spectroscopy (Method GA-01-R)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area Comments

. Technical holding times Sampling dates: / - 31— Ll

1. Initial calibration Not reviewed for Cat A review.

Not reviewed for Cat A review.

>3

Ill. | Calibration verification

IV. | Blanks SW
V. Matrix Spike/(Matrix Spike) Duplicates D v P
VI. | Laboratory control samples LCS

VII. | Minimum detectable activity (MDA)

VIll. | Sample result verification Not reviewed for Cat A review.

IX. |} Overall assessment of data

P>

X. | Field duplicates

X1 | Field hlanks <RL ND FB= 5 G
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples: ** Indicates sample underwent Cat B review.

¢ | [ irroot0s ¥ ¥ S |11 21 31
2 || Lrr-001-5-10 V12 22 32
3 |LT-R-001-GW w13 23 33
4 | LT-R-002-GW N 14 24 34
5 | FBO14 15 25 35
6 | FBo15 16 26 36
7 |irrossow *¥ 17 27 37
s | |irR001.0500p S [18 28 38
9 | LT-R-001-GWDUP W |19 2! PBS 39
10 20 04 PBRW 40
Notes:

31685C35W.wpd



DG #: 3 1635’665

VALIDAT]

SDG #: p—

Method:Radiochémistry(EPA Method GA-OL\-R )

Validation Arsa

2 sﬁﬁ%w‘%‘(‘ﬁ% AR IBAIEE
Wera all instruments and detectors calibretion as required?

Yes |

_ All technlcal holdlng times were met, .-.

Were NIST tracéable standards used for all calibrations?

Was the check source identified by activity and radionuclide?

Ware check sources including background counts analyzed et the requrrled
frequency and within laboratory control limits?
)3) %,x "";’w* T e
e -.»-: AR "P:‘?@'?ﬁ

Were biank analyses performed as reqdired?

Ware any activities detected in the blanks greater than the minimum detectable
actrvity (MDA)? If yes, please see'the Blanks validation completene% worksheat

Ware a matrix spike (MS) analyzed fot sach matrix in this SDG? lf indicate
which matrix does not have an assoqr‘qteql MS/MSD .or MS/DUP. at

Were the MS percent recoveries (%R) within the QC limits? i the sample
concentration exceeded the spike concentratlon by a factor of 4 or more, no
action was taken, .

Was a duplicate sample anaylzed et the required fraquency of 5% In this SDG?

Were all duplicata samp!e duphcate error rataons (DER) <i 42?

Was an LCS anslyzed per analytical batch?

Were the LCS percent recoveries (%R) and relative percent dlﬁerenca (RPD)
within the 75- 125%

Was a tracer/carrier added to each sample?

Were tracer/carrier recoverles wrthm the QC !xm!ts’

Were performance evaluation (PE) samples performed?

Were the performance evaluation (PE) samples within the acceptance hmrts?

Were activities adjusted to reflect all sample dilutions and dry weight factors
applicable to leval {V validation?

Were the Minimum Detectable Activities (MDA) < RL?

RAD-EPA.IV version 1.0

Page: | of &

2nd Reviewer:

Findings/Comments




Ipc#;_ 31985C3S VALIDATION FINDINGS CHECKLIST - Page:: 2 of &
SDG #: — . _ Reviewer;_ "G _
' 2nd Reviewer:_ 2

"Target analytes were detected in the field blanks. v

BAD'—EP.A.'!V version 1.0



LDC #:_ 31685C35 VALIDATION FINDINGS WORKSHEET Page: | of |
Blanks Reviewer;: M&

2nd Reviewer_ <

METHOD: Radiochemistry, Method _GA-01-R

N N/A Were blank analyses performed as required? If no, please see qualifications below.

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
N N/A Were any activities in the blanks greater than the minimum detectable activity? If yes, please see qualifications below.

Conc. units:__pCilg Associated Samples:_ all soil (>RL)
Isotope Blank ID Blank Sample Identification
[ Action Limit

No Qual's.

Pb-214 " 0.01915

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT:
All contaminants within five times the method blank concentration were qualified as not detected, "U".

V:\Mark\Blanks\31685C35.wpd



LDC #: 85C 35

SDG #:

VALIDATION FINDINGS WORKSHEET

METHOD: Radiochemistty (Method: GA-O\ - K

)

Level IV Recalculation Worksheet

Page: - |
Reviewer
2nd Reviewaer:

Percent recoveries (%R) for a Iaboratory control sample, a matrix spike and a matrix spike duplicate sample were recaluculated using the following formuila:

%R = Found x 10

Tyue

A matrix spike and matrix spike duplicate relative percent difference (HPD) was recelculated using the following formula:

RPD = jS-D! x100

Where, Found = activity of eo.ch anafyte measured In the analysis of the samp!e
True & activity of each analyte In the source,

Where, S = Original sample activity

—

(S+D)f2 D' = Duplicate sample activity
L o I Regalculated Reported ﬂ | u
Accaptablo

Sample ID . Type of Ansiysls Analyte FoundfS (unite) True/D (units) l %R or APD %R or APD . (YIN)

Labora’bry control sample . i ¢ N .
A pcC T .

LC S Co-bo |56340 <P /‘753900( /. 95 U5 Y
Mstrix splke sample |
Duplicate RPD , ‘ Y RER RzR

. ol 56.1  (p<i/)| 45,59 Pl
9 My 003 e 102 1 @.52 | o0.53 Y

Chemical recovary

Comments: Refer to appropriate worksheet for list of g‘ualiﬂcationé" éﬁdfﬁg" ssociated samples when reported results do not agree within 10.0% of the recalculated resuits.

TNTOE O A

Marebne 4 N E2ID1200N0



e #_31685€35 VALIDATION FINDINGS WORKSHEET Page: | of |
SDG #: ~ Sample Calculation Verification Reviewer,__ MG

2nd reviewer:___ -
METHOD: Radiochemistry (Method; G A - O | — R )

Have results been reported and calculated correctly?

Pigase see gualifications beiow for all questions answered “N*. Not appiicable questions are identified as "N/A".
E%N N/A
N _N/A Are results within the calibrated range of the instruments?

Analyte resuits for H# 4, Ac-298

and verified using the following equation:

reporied with a positive detect were recaiculated

Activity = Recaﬁcuie:ﬁon:
{cpm - bekgrd cpm) .
(2.22)(E)(Val) (CF) (/.OO(o o(ps )(9 7.073 PC‘/o(ps) .
£ = Efficiency -~ 9 7. '9 2 FC‘ / L
Vol = Volume | , 009 |
CF = %R, Sell-absorbance, abundancs, ect.
| Reporied Caiculatad
Concentration Concentzation Acceptable
# Sample ID Analyte (P /a)d (PC/q ) )
= [/
\ l Bi- 214 0.1ie | 0.706 N
J
(pci /L) (Ppeill)
3 y Ac- 738 27. 2 37 2
3 = Pb ~J)y 712 -2 v
Note:

RECALC.38 . Version 1.0 (3/2/2000)



LDC #:__31685C36 VALIDATION COMPLETENESS WORKSHEET Date: 4- 39-14

SDG #.___160-5405-1 Cat A/CatB Page:_{of |
Laboratory:_Test America, Inc. Reviewer. MG
2nd Reviewer: O

METHOD: Alpha Spectroscopy (Method A-01-R)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area Comments
Sampling dates: [- 31- 1Y

. Technical holding times

I Initial calibration Not reviewed for Cat A review.

Ill. | Calibration verification Not reviewed for Cat A review.

V. | Blanks
V. | Matrix Spike/(Matrix Spike) Duplicates DuP
VI. | Laboratory control samples LCS

VII. | Carrier recovery

VIII. | Minimum detectable activity (MDA)

IX. | Sample result verification Not reviewed for Cat A review.

X. OQverall assessment of data

Xl. | Field duplicates

él>>>>>>g>>>

x| e banks < PL FB= 5+
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples: ** Indicates sample underwent Cat B review.
x
1 ' LT-R-001-0-5 % S 11 21 31
2 ' LT-R-001-5-10 l 12 22 32
3 | LT-R-001-GW w {13 23 33
ok &
4 LT-R-002-GW 14 24 34
5 FB014 15 25 35
6 FB015 16 26 36
7 LT-R-003-GW *F vV |17 27 37
8 | | LT-R-001-0-5DUP 5 18 28 38
9 |LTR001-GWDUP W |19 20!| PBS 39
10 20 30?| PBW 40

Notes:

31685C36W.wpd



e # 3185 C 306

SDG #: o

Meihcd:Radiochemisfry(EPA Method A-0l1-K

VALIDATION FINDINGS.

CHECKLIST Page: | of 2

Reviewer: MG&
2nd Reviewer: 01~

Valldatlon Area

Weres all instruments and detectors calibration as required?

Yes. | No | NA Flndlngs/Comments

Were NIST tracesable standards used fer all calibrations?

Was the check source identified by ac;{lvlty and radionuclide?

Were check sources including background counts analyzed at the requrrled
frequency and within laboratory control !lmtts?

Were blank analyses performed as required?

Were any ectivities detected in the blanks greater than the minimum detectable
actwlly (MDA)? If yes, please see“lhe Blanks valrdatxon completeness worksheet.

Were & matrix spike (MS) analyzed for each matrix in this SDG? If no, Indicege |
which matrix does not have an assoqlggteq MS/MSD .or MS/DUP.

Woere the MS percent recoveries (%Fl) within the QC limits? If the sample
concentration exceeded lhe spike concentratlon by a factor of 4 or more, no
action was teken, .

Was a duplicate sample anaylzed et the required fraquency of 5% in this SDG?

Woere all dupllcate sample cluphcale error ratrons (DER) <f 42?

Was an LCS analyzed per analytical batch?

Were the LCS percent recoveries (%R) and relative percent dxffsrence (RPD)
wlthln the 75-125%

Was a tracet/carrier added to each sample?

Were tracerlcarrier recovarles wsth:n the QC limits?.

Woere performance evaluation (PE) samples performed?

Were the performance evaluation (PE) samples within’ the acceptance llmr!s?

Were activities adjusted fo reflect all sample dilutions and dry weight factors
applicable to level IV validation?

Were the Minimum Detectable Activities (MDA) < RL?

RAD-EPA.!V version 1.0



ipc#: 231085C 36 VALIDATION FINDINGS CHECKLIST Page: -2 of &
Reviewer: MG

SDG #: — _ ‘
: ’ 2nd Reviewer:_(J7

Yos | No | NA Fihdings/Comments

Field duplicate pairs were identified In this SDG. \/ '

Tafget analytes were detected in the field duplicates. /
e
Field blanks were identified in this SDG. Va¢

"Target analytes were detected in the field blanks, v

RAD-EPA.IV version 1.0



LDC #:_ 31685C36 VALIDATION FINDINGS WORKSHEET
Blanks

METHOD: Radiochemistry, Method _See Cover

ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
N N/A Were blank analyses performed as required? If no, please see qualifications below.

N N/A Were any activities in the blanks greater than the minimum detectable activity? If yes, please see qualifications below.

Page: | of _{_
Reviewer: Mg&

2nd Reviewer:

Conc. units:_ pCi/L Associated Samples:_ all water
Isotope Blank ID Blank Sample Identification
Action Limit|
PB 3 5 6
Th-230 0.1357 0.117/1.00U | 0.173/1.00U | 0.175/1.00U
Conc. units:_ pCil Associated Samples:__ all soil
.
Isotope Blank [D Blank Sample ldentification
Action Limit
PB 1 2
U-233/234 || 0.06962 0.586/1.00U | 0.5390/1.00U
U-238 0.06071 0.467/1.00U | 0.684/1.00U

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT:
All contaminants within five times the method blank concentration were qualified as not detected, "U".

V:\Mark\Blanks\31685C36.wpd



Loc# 2e€5C 36 VALIDATION FINDINGS WORKSHEET Page. [ of |
Level IV Recalculation Worksheet Reviewer: MG

2nd Reviewer: C_’4=
METHOD: Radiochemistry (Method:__ A -9 !~ R )

Percent recoveries (%R) for a laboratory control sample, a matrix spike and a matrix spike duplicate sample were recaluculated using the following formula:

%R = Found x 100 Where, Found = activity of each analyte measured in the analysis of the sample.
True True = activity of each analyte in the source.

A matrix spike and matrix spike duplicate relative percent difference (RPD) was recalculated using the following formula:

RPD =|S-D| _ x 100 Where, S = Original sample activity
(S+D)/2 D = Duplicate sample activity
Recalculated Reparted
Acceptable
Sample ID Type of Analysis Analyte Found/S (units) True/D (units) %R or RPD %R or RPD (Y/N)

Laboratory control sample

o
LCS U-338 | 13.66 €91 13.0 it 27 97 Y

Matrix spike sample

Duplicate RPD o T d/)o-mm (f’C‘/ Rewr RER
9 e 1 o5 2
Th-930 | « 0. 07114 t 0907 0-52 0-52 Y
Chemical recovery
" 4
Y Tu-229| © 48 (el 3osa el g s 623

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results.

TOTCLC.35



e #_21685C 3, VALIDATION FINDINGS WORKSHEET Page_| of |
SDG #:___— Sampie Caicuiation Verification Reviewer__ MG
2nd reviewer:___ (/2

METHOD: Radiochemistry (Method:_ A -0'- R )

Please see qualifications beiow for all questions answered “N*. Not applicable guestions are identified as "N/A".
N _N/A Have resulis been reported and calculated correctly?
N_N/A Are results within the calibrated range of the instruments?

Analyte results for # “ U'933/23L(

and verified using the following equation:

reported with a positive detect were recaiculated

Activity = Recalcuiation:

(34/340) _((.950/240)
50':,3;;3,:: (2. 93)(0.97?7)(0-[00 L)(0.67OQ)(0,798)

CF = %R, Self-absorbance, abundancs, ect.

{cpm - bekgrd cpm)

{2.22)(E)(Vol) (CF}

= 3.370 PG/

Reported Caiculated
Concentration Concentration Accoptable
# Sampie 1D Analyts (PCi /G ) (PC‘/g 3 (Y/N)
l Th-232 0.442 Q-44u4 2 Y
|
Q:Ci/t-) (PC;/L) W
> Y U-233/234 3,37 3,37 |
3 7 Th-999 2.5 d-57 U
wm
Naote:

RECALC.35 , Version 1.0 {3/2/2000)



Date: 4 -29-14
Page: [ of [ _

Reviewer._M G
2nd Reviewer: C'L_-

VALIDATION COMPLETENESS WORKSHEET
Cat A/Cat B

LDC #:__31685C29a

SDG #:.__160-5405-1
Laboratory:_Test America, Inc.

METHOD: Radium 226 (EPA Method 903.0)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area Commenis
. Technical holding times A Sampling dates: (- 3/- ”‘f
1. Initial calibration A Not reviewed for Cat A review.
Ill. | Calibration verification A Not reviewed for Cat A review.
IV. | Blanks /A\
V. | Matrix Spike/(Matrix Spike) Duplicates A D U P
V1. | Laboratory control samples A LCS
VII. | Carrier recovery A
VIII. | Minimum detectable activity (MDA) A
IX. | Sample result verification A Not reviewed for Cat A review.
X. Overall assessment of data A
XI. | Field duplicates N
xu___| Eield hianks N D FB= 3, 4
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank

SW = See worksheet

FB = Field blank

Validated Samples: ** Indicates sample underwent Cat B review.

EB = Equipment blank

all watrer
1 | LT-R001-GW 11 21 31
* ok
2 | LT-R002-GW 12 2 32
3 |rBot4 13 23 33
4 |FBot5 14 24 34
* X
5 |LT-R003-GW 15 25 35
6 | FBO14DUP 16 2 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 | PRwW 40
Notes:

31685C29aW.wpd




bc #_31685CIa

SDG #: -

Method:Radiochemistry(EPA Method 403 .0 )

TiON FINDINGS.CHECKLIST

Page:. | of &
Reviewer:_ MG
2nd Reviewer;_(Z—

Valrdation Area

i

3
.:\s
‘ All techmca! heldlng fimes were met.

Were all instruments and detectors calibration as required?

Flndlngleomments

Wera NIST traceable standerds used for all calibrations?

Wes the check source identified by activity and radionuclide?

Waere check sources including background counts analyzed &t the requrried
frequency and withrn laboratory control limits?

Were blank analyses performed as required?

Were any activities detected in the blanks greater than the minimum detectable
activﬂy (MDA)? lf yes. please see'the B!anks valrdahon completeness worksheet.

Were a matrix spike (MS) analyzed for sach matrix in this SDG? If no, In e
which matrix does not have an assoqr;ateq MS/MSD or MS/DUP. Soll (Water,

Were the MS percent recoveries (%R} within the QC limits? {f the sample
concentration exceeded the spike concentratron by a factor of 4 or more, no
action was taken, ,

Was a duplicate sample anayized at the req_uired frequency of §% In this SDG?

Were all dupllcate sample duphcate error rahons (DEH) <t 42?

Was an LCS analyzed per enalytical batch?

Were the LCS percent recoveries (%R) and relative percent drffarence (RPD)
within the 75-1 25%

Was a tracer/carrier added to each sample?

Were tracer/carrier recoveries within the QC limits?.

Were performance evaluation (PE) samples performed?

Were the performance evaluation (PE) samples wrthm the acceptance lrmits?
SN s

% %

Were activities adjusted to reflect all sample diiutions and dry weight factors

applicable to level IV validation?

Were the Minimum Detectable Activities (MDA) < RL?

RAD-EPA.!V version 1.0




LDC #: 3e85C I VALIDATION FINDINGS CHECKLIST Page: 2 of >
SDG #: - A Reviewer:

2nd Reviewer; /7

Field duplicate pairs were Identified in this SDG. v/ '

Taiget analytes were detected in the field duplicates. \/

g

BSEEEE SR R

Fleld blanks ware idertified in this SDG. 4!

"Target analytes were detected in the field blanks, v/

RAD‘-EP.A.N version 1.0



LD #:_ 21685C 74 'VALIDATION FINDINGS WORKSHEET - Page: | _of |
SDG #: - ‘ Level IV Recalculation Worksheet o Reviewer:__ N\g

903.0 N 2nd Reviewer:

METHOD: Radiochemistry {Method:

Percent recoveries (%R) for a laboratory control sampie, a matrix spike and a matrix spike duplicate sample were recaluculated using the following formuila:

%R = Found x 100 Whers, Found = activity of each anafyte measured in the analysls of the eamp!e
Twe . True & activily of each ana!yte In the sourcs. X

A matrix spike and matrix spike duplicate telative percent difference (HF'D) was recalculated using the following formula:

RPD = |SD! x100 Where, S = Oﬂgihal sample activity
(S+D)2 _ D = Duplicate sample activity
I Recaiculatod l Raported . u
. Acceptable
Samplo 1D . Type of Analysls Ansiyto Found/S (units) True/D (units) ' %R or RPD %R or RPD . {YIN)
Laboratory control sample ' - '
C) G ‘
LCS i | Ra-s6 | 1954 G9/) 1.2 (P94) (12 12 Y
Matrix splke sample . '
. Duplicate RPD '0.087‘3’l,{< ‘ o, |?9’-“»{ /) RER RER
. i PC! e . .
G Ra-896 + 0.0966 - 0101 I g.18 0-19% Y
A Chemical recovery . '
2 Ba 0.023¢ (3100332 (9 69.6 696 "
it -

Comments: Refer to appropriate workshest for list of dualiﬂcaﬁoné' aﬁél@"’ ociated samples when reported resulls do not agree within 10.0% of the recalculated results.

TONTOI N 20 Nlnralmes 4 N {2 IDI200VN



D #:_21685C I9q VALIDATION FINDINGS WORKSHEET Pager_| of |
SDG #: — ' Sampie Caiculation Verification Reviewer;j%"l/ﬁ,_

2nd reviewer:

METHOD: Radiochemistry (Method:_ 193. O )

icase see qualifications beiow for all questions answered *N*. Not applicable questions are identified as *N/A".
N _N/A Have results been reported and caleulated correctly?
N _N/A Are resullts within the calibrated range of the instruments?

Analyte results for # 2, Ra-22¢
and verified using the following equation:
39.13 he from Pprecip = mid count

reported with a positive detect were recalculated

Activity = Recealcuistion:

{com ~ bekgrd cpm) " —

2.22)(E) (Vol) CF) (35 7/900 )‘ ( H l/{ooo> pCi /
E = Efficiency o 7 429 L

voi=voume  (5.92)(0.18531) (0.49991 0)(0-696 ) (1.64)
CF = %R, Self-absorbance, abundance, ect.

st
e

Reportsd Calculated
Concentration Concentration Acceptable
# Sampls 1D ' Ansiyts ' (PC /) (PCi /. ) {Y/N) |
l ) Ra--336 .40 7.43 Y
, | |
3 5 Ra- 926 3,53 3.54 v

Note:

RECALC.35 . Version 1.0 (8/2/2000)



LDC #:__31685C29b VALIDATION COMPLETENESS WORKSHEET Date: 4-29-14

SDG #.__160-5405-1 Cat A/Cat B Page: { of {

Laboratory:_Test America, Inc. Reviewer._MG
2nd Reviewer: U Z—

METHOD: Radium 228 (EPA Method 904.0)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validati A
Sampling dates: (- 31- ,“(

I. Technical holding times

11 Initial calibration Not reviewed for Cat A review.

1. Calibration verification Not reviewed for Cat A review.

IV. | Blanks
V. | Matrix Spike/(Matrix Spike) Duplicates D U P
VI. | Laboratory control samples LCS

VIi. | Carrier recovery

Vill. | Minimum detectable activity (MDA)

IX. | Sample result verification Not reviewed for Cat A review.

X. OQverall assessment of data

zZ>Errreipd D>

Xl. | Field duplicates

Xil | Field blanks ND FB= 3 Y
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples: ** Indicates sample underwent Cat B review.
all  water
1 LT-R-001-GW 11 21 31
2 LT-R-002-GW o 12 22 32
3 FB014 13 23 33
4 FB015 14 24 34
5 LT-R-003-GW vk 15 25 35
6 LT-R-001-GWDUP 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 PBw 40
Notes:

31685C29bW.wpd



Lpc #:._ 31085 C I " VALYDATION FINDINGS.CHECKLIST Page:_ | of 2
SDG #: ~ - : ' : ‘ Reviewer:_ MG&
’ 2nd Reviewer: 72—

Method:Radiochemistry(EPA Method 904-O )

Validaticn Area

Were all instruments and detectors calibration as required? \/
Were NIST traceable standards used for all callbrations? v
Wes tha check source identified by aéfivtty and radionuclide? v |
Were check sources including background courts anelyzed et the requiried - v

frequency and withln laboratory con’u'o! limits?

Were blank analyses petformed as required? \/ ] : -

Were any activities detected in the blanks greater than the minimum detectable ' /
act:vﬂy (MDA)‘? I yes. please see‘the Blanks validation compieteness worksheet :

Were a matrix spike (MS) analyzed for each matrix in this SDG? If no, Indisste . |, ‘/
which matrix dees not have an assoqnﬂie;l MS/MSD.or MS/DUP. Soil / ¢ A‘ !

Were the MS percent recoveries {%R) within the QC limits? If the sample '
concentration exceeded the spike concentrataon by a factor of 4 or more, no \/
action was teken. . ] -

Was a duplicete sample anaylzed et the required frequency of 5% in this SDG? \/

Were all dupliceﬁe sample dupllcate eror ratlons (DER) <t 42" : . /

Was an LCS analyzed per analytical batch? 1/

Were the LCS percent recoveries (%R) and relative percent dlfference (RPD) /
within the 75-125%

Was a tracer/carrle_f added to each sample?

Were tracer/carrier recoverles within the QC limits?

Were performance evaluation (PE) samples performed? . \/

Were the parformance evaluation (PE) samples within the acceptance limits?

applicable to leval IV validation?

Were activities adjusted to reflect all sample dilutions and dry weight factors \/

Were the Minimum Detectable Activities (MDA} < RL?

ik T R R —/]— = - e —

RAD-EPA.N version 1.0

T——



ipc#: ! 85C 9}
SDG #: _

VALIDATION FINDINGS CHECKLIST |

Page: 2 of 2
. Reviewer:
2nd Reviewer:

Field duplicate pairs wera identified in this SDG.

3 2 Bt Ee RS
53 &%’j&%m % S 23 %':'&:-. %

Fihdings/Comments

Field blanks were ideriified in this SDG.

F %
N 5 SR B : R

Sy 3 s e R4 :
5 SHE AR {:‘\:-:E-.»% St

Terget analytes were detected in the field blanks,

RAD'-EPA.-N version 1.0

i




LDC #:; 2685 Ak . VALIDATION FINDINGS WORKSHEET Page:- | of |
sSDG #: Level IV Recalculation Worksheet Reviewer:_ . MG

904.0 )

2nd Reviewaer: g ‘4

Percent recoveries (%R) for a laboratory control sample a matrix spike and a matrix spike duplicate -sample were recaluculated using the following formuila:

METHOD: Radiochemistry {(Method:

%R = Found_ x 100
True

A matrix spike and matrix spike duplicate relative percent difference (RPD) was recalculated using the following formula;

Where,

True = activily of each ema!yte In the soutce.

Found = getivity of each enalyte measured In the analyels of the sample

RPD = {8.D! x100 Where, 8= O_rlg_irial sample activity : T -
(sS+D)f2 D = Duplicate sample aciivity : - :
Recaloulatsd Heported [ | "
Accaptablo
Sample 1D . Type of Analysis Analyte Found/S {unita) Truo/D (units) H %R or RPD %R or RPD ! - {YN)
Labomtéry control sample A : . '
<i/ ) & '
L ¢S Ra-208 |3.310 () 398 CCL}  g= 83 Y
Matrix sptke sample . . | " '
ReR RER
Duplicate RPD ) ;
Ruis 0.535 (Pc;/'_) 0.1935° U (PCi/,_)
b 4-278 + 0.259 + 0.21% 0.7\ 0.71 \/
Chemical recovery Ba (g) 0.9339 (?) 8y.7 4.7 \L
2 Y (g)f 9-9911 (g ‘ 876 87.0

gsociated samples when reported results do not agree within 10.0% of the recalculated results.

Comments: Refer to appropriate worksheet for list of dualiﬂca!ioné" and

b e s s Wak 1 Vnralne 1 N 212100



LDC #: 31685C 795

VALIDATION FINDINGS WORKSHEET Page:_| of |
SDG#:____— Sampie Caicuiation Verification Reviewer:___ MG
2nd reviewer: -

METHOD: Radicchemistry (Method; 04 -0 )

Please see qualifications beiow for all questions answered “N*. Not appiicable questions are identified as *N/A",
N N/A Have results been reported and calculated correctly?
N N/A Are results within the calibrated range of the instruments?

Analyte results for # 2, Ra- g reported with a positive detect were recaiculated
and verified using the following equation:
'fl = 16%.2 m :
Activity = L 25 Joom Recelcuigtion:
t3 = 5655 »m
{epm - bekgrd com) _
2.22)8) Vo) (CP) P15 ) ~( *foso) TR 1 L s3.009
E:Efﬁciency - = 0. 84 0.97 0.313947 O.QQG'G) T6 0135306
Ye! = Volume (2_9;)(o_q3€i36ﬂ0 "9'98")( 7)( ) i
CF = %R, Self-absorbance, abundancs, ect. P& / L.
—— TR R,
Reporied Caleulated
Concentration Concentration Acceptable
# Sample ID Analyte (P /iy (PC /Ly {Y/N)
[ 2 Ra- 228 3,07 3.07 Y
2 5 Ra- 229 (. 80 (.80
Nota:
RECALC.35 Version 1.0 (3/2/2000)



Glen Isle, NYSDEC, Project Number: RWI1401

Site: Glen Isle

Laboratory: Test America St. Louis, MO

Report No.: 160-5405-2 '

Reviewer: Christina Rink and Mark Gregg/Laboratory Data Consultants for RXR
Glen Isle Partners, LLC

Date: May 1, 2014

Samples Reviewed and Evaluation Summary

FIELD ID LABID FRACTIONS VALIDATED
LT-R-002-GW** 160-5405-4 Ra-226
LT-R-003-GW 160-5405-7 Ra-226

Associated QC Samples(s):
Field Blanks: None Associated
Field Duplicate pair:  None Associated

The above-listed water samples were collected on January 31, 2014 and were analyzed for
Radium-226 with a 21 day ingrowth by EPA Method 903.0. The data validation was performed
in accordance with the Multi Agency Radiological Laboratory Analytical Protocols (MARLAP)
Manual (July 2004) and USEPA Contract Laboratory Program National Functional Guidelines
for Inorganic Superfund Data Review, EPA 540-R-10-011 (January 2010), modified as necessary
to accommodate the non-CLP methodologies used.

The radiometric data were evaluated based on the following parameters:

. Overall Evaluation of Data and Potential Usability Issues
. Data Completeness

. Holding Times

. Instrument Calibration

. Blank Analysis Results

. Chemical Recovery

. Laboratory Duplicate Results

. Field Duplicate Results

. Laboratory Control Sample (LCS) Results
. Detection Limits Results

. Sample Quantitation Results

Laboratory Job 160-5405-2, Radiochemistry, Page 1 of 4



Glen Isle, NYSDEC, Project Number: RWI1401

Overall Evaluation of Data and Potential Usability Issues

All results are usable as reported or usable with minor qualification due to sample matrix.
Samples indicated by a double asterisk on the front cover underwent Category B review. A
Category A review was performed on all of the other samples. Calibration and raw data were not
evaluated for the samples reviewed by Category A criteria since this review is based on QC data.

The validation findings were based on the following information.

Data Completeness

The data package was complete as defined under the requirements for the NYSDEC ASP
category B laboratory deliverables.

Holding Times

All holding times were met.

Instrument Calibration

All criteria were met for samples on which a Category B review was performed. Calibration data
were not evaluated for the samples reviewed by Category A criteria.

Blank Results
No isotopes were detected above the minimum detectable activity (MDA).

Samples FB014 and FB015 were identified as field blanks. No analytes were detected above the
reporting limits in the field blank sample.

Chemical Recovery

All criteria were met.

Laboratory Duplicate Results

Laboratory duplicates were not associated with this sample set. Validation action was not
required on this basis.

Field Duplicate Results

A field duplicate pair was not associated with this sample set. Validation action was not required
on this basis.

Laboratory Job 160-5405-2, Radiochemistry, Page 2 of 4



Glen Isle, NYSDEC, Project Number: RWI1401

LCS Results
All criteria were met.

Detection Limits Results

All minimum detectable activities met required detection limits.

Sample Quantitation Results

Calculations were spot-checked; no discrepancies were noted.

Laboratory Job 160-5405-2, Radiochemistry, Page 3 of 4



Glen Isle, NYSDEC, Project Number: RW11401

ul-

DATA VALIDATION QUALIFIERS

The analyte was analyzed for, but due to blank contamination was flagged as nondetect
(U). The result is usable as a nondetect.

Data are flagged (J) when a QC analysis fails outside the primary acceptance limits. The
qualified “J” data are not excluded from further review or consideration. However, only
one flag (J) is applied to a sample result, even though several associated QC analyses
may fail. The ‘J° data may be biased high or low or the direction of the bias may be
indeterminable.

The analyte was not detected above the reported sample quantitation limit. Data are
flagged (UJ) when a QC analysis fails outside the primary acceptance limits. The
qualified “UJ” data are not excluded from further review or consideration. However, only
one flag is applied to a sample result, even though several associated QC analyses may
fail. The ‘UJ’ data may be biased low.

Data rejected (R) on the basis of an unacceptable QC analysis should be excluded from
further review or consideration. Data are rejected when associated QC analysis results
exceed the expanded control limits of the QC criteria. The rejected data are known to
contain significant errors based on documented information. The data user must not use
the rejected data to make environmental decisions. The presence or absence of the analyte
cannot be verified.

Laboratory Job 160-5405-2, Radiochemistry, Page 4 of 4



LDC #:_31685D29a

VALIDATION COMPLETENESS WORKSHEET

SDG #:___160-5405-2

Laboratory:_ Test America, Inc.

METHOD: Radium 226 (EPA Method 903.0)

CatA/CatB

Date; H-30-14

Page:_| of |
Reviewer: MG
2nd Reviewer._ J7__

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached

validation findings wo

rksheets.

Validation A

I.__| Technical holding times

Comments

Sampling dates: (" 3 l - “‘(

1. Initial calibration

Not reviewed for Cat A review.

11. Calibration verification

Not reviewed for Cat A review.

IV. | Blanks

V. Matrix Spike/{Matrix Spike) Duplicates

ot vegy l'V‘QO{

V1. | Laboratory control samples

LCS

VII. | Carrier recovery

VIII. | Minimum detectable activity (MDA)

IX. | Sample result verification

Not reviewed for Cat A review.

X. Overall assessment of data

Xl. | Field duplicates

XUl Field hianks

dr A= N9 SvE NN, S IS

Note: A = Acceptable

ND = No compounds detected

N = Not provided/applicable R = Rinsate

SW = See worksheet

Validated Samples: ** Indi

cates sample underwent Cat B review.

all WwWa+tevr

FB = Field blank

D = Duplicate

TB = Trip blank

EB = Equipment blank

1 |irRoozow ¥ ¥ 11 21 31
2 |LTRO003-GW 12 22 32
3 13 23 33
4 14 24 34
5 15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 PRwW 40
Notes: 7/\ (MMU . \@J@V\f\/\\

31685D29aW.wpd



oc#_ 31635 DIa VALIDATION FINDINGS CHECKLIST Page;_| of &

Reviewer._ MG
2nd Reviewer: ol
Method:Radiochemistry(EPA Method 303.0 )
Validation Area Yes | No | NA Findings/Comments

. Technical holding times

All technical holding times were met.

1. Calibration

Were all instruments and detectors calibration as required?

Were NIST traceable standards used for all calibrations?

Was the check source identified by activity and radionuclide?

SISNS

Were check sources including background counts analyzed at the requiried
frequency and within laboratory control limits?

I1l. Blanks

Were blank analyses performed as required?

N

Were any activities detected in the blanks greater than the minimum detectable \/
activity (MDA)? If ves, please see the Blanks validation completeness worksheet.

V. Matrix spikes and Duplicates

Were a matrix spike (MS) analyzed for each matrix in this SDC? If no, indi /
which matrix does not have an associated MS/MSD or MS/DUP. Soil /((Water,

Were the MS percent recoveries (%R) within the QC limits? If the sample \/
concentration exceeded the spike concentration by a factor of 4 or more, no action
was taken.

Was a duplicate sample anaylzed at the required frequency of 5% in this SDG? /

Were all duplicate sample duplicate error rations (DER) <1.427.

V. Laboratory control samples
Was an LCS analyzed per analvtical batch?

Were the LCS percent recoveries (%R) and relative percent difference (RPD)
within the 75-125%

V1. Sample Chemical/Carrier Recovery

Was a tracer/carrier added to each sample?

Were tracer/carrier recoveries within the QC limits?

NN

VII. Regional Quality Assurance and Quality Control

Were performance evaluation (PE) samples performed?

Were the performance evaluation (PE) samples within the acceptance limits? \/

VIIl. Sample Result Verification

Were activities adjusted to reflect all sample dilutions and dry weight factors
applicable to level IV validation?

NS

Were the Minimum Detectable Activities (MDA) < RL?

RAD-EPA.IV version 1.0



oy 31685D%a

VALIDATION FINDINGS CHECKLIST

Page: _20f L
Reviewer,_ M
2nd Reviewer:_J2—

Validation Area

Yes

No

NA

Findings/Comments

IX. Overall assessment of data

Overall assessment of data was found to be acceptable.

X. Field duplicates

Field duplicate pairs were identified in this SDG.

Target analytes were detected in the field duplicates.

Xl. Field blanks

Field blanks were identified in this SDG.

Target analytes were detected in the field blanks.

RAD-EPA.IV version 1.0



Loc# 2625 DIq VALIDATION FINDINGS WORKSHEET Page: | of |

Level IV Recalculation Worksheet Reviewer; MG
2nd Reviewer: A

903.0

METHOD: Radiochemistry (Method: )

Percent recoveries (%R) for a laboratory control sample, a matrix spike and a matrix spike duplicate sample were recaluculated using the following formula:

%R = Found_x 100 Where, Found = activity of each analyte measured in the analysis of the sample.
True True = activity of each analyte in the source.

A matrix spike and matrix spike duplicate relative percent difference (RPD) was recalculated using the following formula:

RPD =|S-D] _ x 100 Where, S = Original sample activity
(S+D)/2 D = Duplicate sample activity
Reparted
Acceptable
Sample ID Type of Analysis Analyte Found/S (units) True/D (units) %R or RPD %R or RPD {Y/N)

Laboratory control sample

LCs Ra-22¢ | 1913 (FCQ/L) -2 (Pa/‘—) s [15 Y

Matrix spike sample

Duplicate RPD

Chemical recovery

( Ba 0.0936¢ (})]0-0337 (3)]  éa.¢ 69. 6 Y

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results.

TOTCLC.35



LDC #: 3169 5D 936’( VALIDATION FINDINGS WORKSHEET Page:_ | of | _
Sample Calculation Verification Reviewer_ M&
2nd reviewer._ (N~

METHOD: Radiochemistry (Method;___ 103.0 )

Have results been reported and calculated correctly?

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
N_N/A
N _N/A Are results within the calibrated range of the instruments?

Analyte results for # 1, Ra-220
using the following equation:

reported with a positive detect were recalculated and verified

Concentration = Recalculation:
(cpm - backaround) -
2.22 x E x SAx Vol <,68/900 ) (8%000> l ?7"{ PCI/
= . [
E = Counter Efficiency
SA = Self-absorbance factor (2 93) ( 0.19 ’GO) (O AH999 | L) (O 69@)(1‘( Q0 )
Vol = Volume of sample
Reported Calculated
Concentration Concentration Acceptable
# Sample ID Analyte (P /Y (PEi /L) (YIN)
1 [ Ra- 226 .27 l. 97 Y
Note:

RECALC.35



Glen Isle, NYSDEC, Project Number: RW11401

Site: Glen Isle

Laboratory: Test America St. Louis, MO

Report No.: 160-5481-1

Reviewer: Christina Rink and Mark Gregg/Laboratory Data Consultants for RXR
Glen Isle Partners, LLC

Date: April 30,2014

Samples Reviewed and Evaluation Summary

FIELD ID LABID FRACTIONS VALIDATED

LT-G-019-8-10** 160-5481-1 - Gamma Spectroscopy**, Alpha Spectroscopy**
LT-G-019-8-10DUP  160-5481-1DUP  Alpha Spectroscopy

Associated QC Samples(s):
Field Blanks: None Associated
Field Duplicate pair:  None Associated

The above-listed soil samples were collected on February 6, 2014 and were analyzed for gamma
spectroscopy by method GA-01-R and alpha spectroscopy for isotopic thorium and isotopic
uranium by method A-01-R. The data validation was performed in accordance with the Multi
Agency Radiological Laboratory Analytical Protocols (MARLAP) Manual (July 2004) and
USEPA Contract Laboratory Program National Functional Guidelines for Inorganic Superfund
Data Review, EPA 540-R-10-011 (January 2010), modified as necessary to accommodate the
non-CLP methodologies used.

The radiometric data were evaluated based on the following parameters:

. Overall Evaluation of Data and Potential Usability Issues
. Data Completeness

Holding Times

Instrument Calibration

Blank Analysis Results

Chemical Recovery

Laboratory Duplicate Results

Field Duplicate Results

Laboratory Control Sample (LCS) Results
. Detection Limits Results

. Sample Quantitation Results

Laboratory Job 160-5481-1, Radiochemistry, Page 1 of 4



Glen Isle, NYSDEC, Project Number: RWI11401

Overall Evaluation of Data and Potential Usability Issues

All results are usable as reported or usable with minor qualification due to sample matrix.

Samples indicated by a double asterisk on the front cover underwent Category B review. A
Category A review was performed on all of the other samples. Calibration and raw data were not
evaluated for the samples reviewed by Category A criteria since this review is based on QC data.

The validation findings were based on the following information.

Data Completeness

The data package was complete as defined under the requirements for the NYSDEC ASP
category B laboratory deliverables.

Holding Times

All holding times were met.

Instrument Calibration

All criteria were met for samples on which a Category B review was performed. Calibration data
were not evaluated for the samples reviewed by Category A criteria.

Blank Results

Gamma Spectroscopy

Isotopes were detected above the minimum detectable activity (MDA). The presence of activity
indicates that false positives may exist for these isotopes in the associated samples. Action
Levels (ALs) were established at < RL. The following table summarizes the activities detected.

Blank ID Isotope Level Detected Action Level Associated Samples
PB (prep blank) Lead-214 0.01292 pCi/g <RL LT-G-019-8-10**

Sample results were qualified as follows:

+ If sample concentration was < the reporting limit (RL) and < the Action Level, qualify the result as a nondetect
(U) at the RL.

+ If sample concentration was > the RL and < the Action Level, qualify the result as not detected (U) at the
reported concentration.

»  If the sample concentration was > the RL and > the Action Level, qualification of the data was not required.

No samples were qualified since the associated sample results were greater than the RL.

A field blank was not associated with this sample set. Validation action was not required on this
basis.

Laboratory Job 160-5481-1, Radiochemistry, Page 2 of 4



Glen Isle, NYSDEC, Project Number: RWI1401

Alpha Spectroscopy

No isotopes were detected above the minimum detectable activity (MDA).

A field blank was not associated with this sample set. Validation action was not required on this
basis.

Chemical Recovery

All criteria were met.

Laboratory Duplicate Results

The laboratory performed duplicate analysis on sample LT-G-019-8-10** for alpha spectroscopy.
All criteria were met.

Field Duplicate Results

A field duplicate pair was not associated with this sample set. Validation action was not required
on this basis.

LCS Results
All criteria were met.

Detection Limits Results

All minimum detectable activities met required detection limits.

Sample Quantitation Results

Calculations were spot-checked; no discrepancies were noted.

Laboratory Job 160-5481-1, Radiochemistry, Page 3 of 4



Glen Isle, NYSDEC, Project Number: RWI11401

uJ -

DATA VALIDATION QUALIFIERS

The analyte was analyzed for, but due to blahk contamination was flagged as nondetect
(U). The result is usable as a nondetect.

Data are flagged (J) when a QC analysis fails outside the primary acceptance limits. The
qualified “J” data are not excluded from further review or consideration. However, only
one flag (J) is applied to a sample result, even though several associated QC analyses
may fail. The ‘J* data may be biased high or low or the direction of the bias may be
indeterminable.

The analyte was not detected above the reported sample quantitation limit. Data are
flagged (UJ) when a QC analysis fails outside the primary acceptance limits. The
qualified “UJ” data are not excluded from further review or consideration. However, only
one flag is applied to a sample result, even though several associated QC analyses may
fail. The “‘UJ’ data may be biased low.

Data rejected (R) on the basis of an unacceptable QC analysis should be excluded from
further review or consideration. Data are rejected when associated QC analysis results
exceed the expanded control limits of the QC criteria. The rejected data are known to
contain significant errors based on documented information. The data user must not use
the rejected data to make environmental decisions. The presence or absence of the analyte
cannot be verified. :

Laboratory Job 160-5481-1, Radiochemistry, Page 4 of 4



LDC #:__31685E35 VALIDATION COMPLETENESS WORKSHEET Date: 4 - 39-14

SDG #:___160-5481-1 Cat A/Cat B Page:._{ of |
Laboratory :_ Test America, Inc. Reviewer: MG
2nd Reviewer._c7Z—

METHOD: Gamma Spectroscopy (Method GA-01-R)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area Comments
i Technical holding times A Sampling dates: ‘9 -b - | "(
Il Initial calibration A Not reviewed for Cat A review.
lll. | Calibration verification A Not reviewed for Cat A review.
IV. | Blanks g V‘/
V. | Matrix Spike/(Matrix Spike) Duplicates N no+ re%u |‘V€/0Q
VI. | Laboratory control samples /‘\ LC S
VII. | Minimum detectable activity (MVIDA) A
VI, | Sample result verification A Not reviewed for Cat A review.
IX. | Overall assessment of data A
X. Field duplicates l\)
L_XI | Field hlanks N
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples: ** Indicates sample underwent Cat B review.
so.l
1 LT-G-019-8-10 X 11 21 31
2 12 22 32
3 13 23 33
4 14 24 34
5 15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 3 | PBS 40
Notes:

31685E35W.wpd



oo 31685E35 VALIDATION FINDINGS CHECKLIST Page: [ of &
Reviewer__ MG
2nd Reviewero/Z—

Method:Radiochemistry(EPA Method ¢A-0(1-R )

Validation Area Yes | No | NA Findings/Comments

1. Technical holding times

All technical holding times were met.

1I. Calibration

Were all instruments and detectors calibration as required?

Were NIST traceable standards used for all calibrations?

Was the check source identified by activity and radionuclide?

Were check sources including background counts analyzed at the requiried
frequency and within laboratory control limits?

IIl. Blanks

Were blank analyses performed as required?

RN ANAN

SUS

Were any activities detected in the blanks greater than the minimum detectable
activity (MDA)? If yes, please see the Blanks validation completeness worksheet.

V. Matrix spikes and Duplicates

Were a matrix spike (MS) analyzed for each matrix in this SDG? If po_indicate /
which matrix does not have an associated MS/MSD or MS/DUP(S’giilzDWater.

Were the MS percent recoveries (%R) within the QC limits? If the sample \/
concentration exceeded the spike concentration by a factor of 4 or more, no action
was taken.

Was a duplicate sample anaylzed at the required frequency of 5% in this SDG? ‘/

Were all duplicate sample duplicate error rations (DER) <1.427.

V. Laboratory control samples
Was an LCS analyzed per analytical batch?

Were the L.CS percent recoveries (%R) and relative percent difference (RPD)
within the 75-125%

AN

V1. Sampie Chemical/Carrier Recovery

Was a tracer/carrier added to each sample?

Were tracer/carrier recoveries within the QC limits? \/

VIil. Regional Quality Assurance and Quality Control

Were performance evaluation (PE) samples performed? ' \/

Were the performance evaluation (PE) samples within the acceptance limits?

VIil. Sample Result Verification

Were activities adjusted to reflect all sample dilutions and dry weight factors
applicable to level IV validation?

Were the Minimum Detectable Activities (MDA) < RL? ‘/

RAD-EPA.IV version 1.0



LDC #:_ 3 68 5_5 35 VALIDATION FINDINGS CHECKLIST Page:_g'of L
Reviewer:
2nd Reviewer:__ ol

Validation Area Yes | No | NA Findings/Comments

IX. Overall assessment of data

Overall assessment of data was found to be acceptable. l/

X. Field duplicates

Field duplicate pairs were identified in this SDG.

Target analytes were detected in the field duplicates.

XI. Field blanks

Field blanks were identified in this SDG. \/

Target analytes were detected in the field bianks.

RAD-EPA.IV version 1.0



LDC #:._31685E35

METHOD: Radiochemistry, Method _GA-01-R

VALIDATION FINDINGS WORKSHEET

Blanks

%ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
N N/A Were blank analyses performed as required? If no, please see qualifications below.

(:2 N _N/A Were any activities in the blanks greater than the minimum detectable activity? If yes, please see qualifications below.

Conc. units:

Isotope I Blank ID

PB

Associated Samples:___all (>RL)

Page:_| of |
Reviewer. MG
2nd Reviewer:

Blank
Action Limit

Sample [dentification

No Qual.

Pb-214

0.01292

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT:

All contaminants within five times the method blank concentration were qualified as not detected, "U".

V:\Mark\Blanks\31685E35.wpd



LDC #: Alee5E>5 VALIDATION FINDINGS WORKSHEET Page: | of | _
Level IV Recalculation Worksheet Reviewer: MG

2nd Reviewer: g

METHOD: Radiochemistry (Method;_ G4 ~O' =R )

Percent recoveries (%R) for a laboratory control sample, a matrix spike and a matrix spike duplicate sample were recaluculated using the following formula:

%R = Found_x 100 Where, Found = activity of each analyte measured in the analysis of the sample.
True True = activity of each analyte in the source.

A matrix spike and matrix spike duplicate relative percent difference (RPD) was recalculated using the following formula:

RPD=]S-D| x100 Where, S = Original sample activity
(S+D)/2 D = Duplicate sample activity
___Recalculated Reported
Acceptable
Sample ID Type of Analysis Analyte Found/S {units) True/D (units) %R or RPD %R or RPD (Y/N)
Laboratory control sample
. Ci
FC; = Q (P v ) v Y
LCS Cs-137 | 36.33 ( /}/ 35 /‘2; [O1 1O2

Matrix spike sample

Duplicate RPD

Chemical recovery

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results.

TOTCLC.35



c# 31685 £25 VALIDATION FINDINGS WORKSHEET Page:._ | of | _
Sample Calculation Verification Reviewer M&
2nd reviewer.__ o1

METHOD: Radiochemistry (Method;_ GA -\~ R )

Have resuits been reported and calculated correctly?

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
N _N/A
N_N/A Are results within the calibrated range of the instruments?

[,' -—
Analyte results for 1, Th-934

using the following equation:

reported with a positive detect were recalculated and verified

Concentration = Recalculation:
(cpm - background) C:
2.22 x E x SAx Vol (136? O(Ps )(9703 P l/dPS) ‘
E = Counter Efficiency = 034466 P = '/;
SA = Self-absorbance factor
Vol = Volume of sample (O67.5 j’
Reported Calculated
Concentration Concentration Acceptable
# Sample ID Analyte (P€ /o) (PCi 3‘-)- {YIN)
v
] ‘ Th- 234 0.347 0.347 Y
Note:

RECALC.35



LDC #_ 31685E36 VALIDATION COMPLETENESS WORKSHEET Date: ~30-14

SDG #:__160-5481-1 Cat A/Cat B Page:_lof |
Laboratory: Test America, Inc. Reviewer: /"\Eg-
2nd Reviewer:

METHOD: Alpha Spectroscopy (Method A-01-R)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area Comments
Sampling dates: 3 -G - | ‘+

l. | Technical holding times

1. Initial calibration Not reviewed for Cat A review.

1ll. | Calibration verification Not reviewed for Cat A review.

IV. | Blanks
V. Matrix Spike/(Matrix Spike) Duplicates DU P
VI. | Laboratory control samples LCS

VII. | Carrier recovery

VII. | Minimum detectable activity (MDA)

IX. | Sample result verification Not reviewed for Cat A review.

X. Overall assessment of data

Xl. | Field duplicates

Z|1Z|= D>l

X1l L Field hlanks

Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples: ** Indicates sample underwent Cat B review.
501
¥ ¥
1 LT-G-019-8-10 11 21 31
2 LT-G-019-8-10DUP 12 22 32
3 13 23 33
4 14 24 34
5 15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 | PBS 40
Notes:

31685E36W.wpd



oc#_ 21685 E >0 VALIDATION FINDINGS CHECKLIST Page:_l of &

Reviewer._ MG
2nd Reviewer:/Z—
Method:Radiochemistry(EPA Method Ao\-R )
Validation Area Yes | No | NA Findings/Comments

I. Technical holding times

All technical holding times were met.

lI. Calibration

Were all instruments and detectors calibration as required?

Were NIST traceable standards used for all calibrations?

Was the check source identified by activity and radionuclide?

NANMNANERN

Were check sources including background counts analyzed at the requiried
frequency and within laboratory control limits?

lil. Blanks

Were blank analyses performed as required?

N

Were any activities detected in the blanks greater than the minimum detectable \/
activity (MDA)? If yes, please see the Blanks validation completeness worksheet.

V. Matrix spikes and Duplicates

Were a matrix spike (MS) analyzed for each matrix in this SDG? If ng, indicate /
which matrix does not have an associated MS/MSD or MS/DUP(Soil ) Water.

Were the MS percent recoveries (%R) within the QC limits? If the sample \/
concentration exceeded the spike concentration by a factor of 4 or more, no action
was taken.

Was a duplicate sample anaylzed at the required frequency of 5% in this SDG?

NN

Were all duplicate sample duplicate error rations (DER) <1.427.

V. Laboratory control samples

Was an LCS analyzed per analvtical batch?

Were the LCS percent recoveries (%R) and relative percent difference (RPD)
within the 75-125%

NS

V1. Sample Chemical/Carrier Recovery

Was a tracer/carrier added to each sample?

lWere tracer/carrier recoveries within the QC limits?

NN

VIl. Regional Quality Assurance and Quality Control

Were performance evaluation (PE) samples performed? \/

Were the performance evaluation (PE) samples within the acceptance limits?

VIil. Sample Result Verification

Were activities adjusted to reflect all sample dilutions and dry weight factors
applicable to level IV validation?

AN

Were the Minimum Detectable Activities (MDA) < RL?

RAD-EPA.IV version 1.0



LDC #:_ 31685E3%6 VALIDATION FINDINGS CHECKLIST

Page:_aof 2L
Reviewer,_ M
2nd Reviewer: ¢/ —

Target analytes were detected in the field duplicates.

Validation Area Yes| No | NA Findings/Comments
IX. Overall assessment of data
Overall assessment of data was found to be acceptable. \/
X. Field duplicates
Field duplicate pairs were identified in this SDG. \/
v

Xl. Field blanks

Field blanks were identified in this SDG.

Target analytes were detected in the field blanks.

RAD-EPA.IV version 1.0



Loc# 2H0B5E306 VALIDATION FINDINGS WORKSHEET Page; | of |

Level IV Recalculation Worksheet Reviewer: M&G

2nd Reviewer:
A -Ol- R )

METHOD: Radiochemistry (Method:

Percent recoveries (%R) for a laboratory control sample, a métrix spike and a matrix spike duplicate sample were recaluculated using the following formula:

%R = Found x 100 Where, Found = activity of each analyte measured in the analysis of the sample.
True True = activity of each analyte in the source.

A matrix spike and matrix spike duplicate relative percent difference (RPD) was recalculated using the following formula:

RPD = |S-D|  x 100 Where, S = Original sample activity
{S+D)/2 D = Duplicate sample activity
——Recalculated .. L____Repoded ____
Acceptable

Sampte ID Type of Analysis Analyte Found/S (units) True/D (units) %R or RPD %R or RPD (YIN)

Laboratory control sample
— Ch N

LCS Thw-230 293 .59 (P /‘}> 4.5 (Pc/j) 96 76 Y

Matrix spike sample
. RER ReER
Duplicate RPD 0' 200 (PC ;/3) 0.343] (P C%/})
4 U-928 f 00,0953 7|t 0,135 0-6 2 0.2 Y
Chemical recovery
] U-232 | (4.009 @ew)| (6,45 (OIPM% 85.2 87.3

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported resuits do not agree within 10.0% of the recalculated results.

TOTCLC.35



lc# 31685 E3C VALIDATION FINDINGS WORKSHEET Page:__ | of_|

Sample Calculation Verification Reviewer:
2nd reviewer._ O

METHOD: Radiochemistry (Method:_ A-0O1- R )

Have results been reported and calculated correctly?

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
N_N/A
N N/A Are results within the calibrated range of the instruments?

- O
Analyte results for ﬁ: ! ] Th-93 reported with a positive detect were recalculated and verified

using the following equation:

Concentration = Recalculation:
{cpm - background) (3 8/ ) ( 4,191 9/ )
2.22 x E x SA x Vol 190 |~ (ko) Ci
- 0.26 P '/
E = Counter Efficiency 7704)(0.995 74 ) L }
SA = Self-absorbance factor (9‘33)(0' ' ? (08"{0"{) (09‘?7)
Vol = Volume of sample
Reported Calculated
Coricentration Concentration Acceptable
# Sample ID Analyte (P g) (P /aG) (YIN)
\ | Thw- 230 0.3%8 | 0 3dy Y
U - 933/ 734 0.270 | O.279 J

Note:

RECALC.35



Glen Isle, NYSDEC, Project Number: RWI11401

Site: Glen Isle

Laboratory: Test America St. Louis, MO

Report No.: 160-5485-1

Reviewer: Christina Rink and Mark Gregg/Laboratory Data Consultants for RXR
Glen Isle Partners, LLC

Date: April 30,2014

Samples Reviewed and Evaluation Summary

FIELD ID LABID - FRACTIONS VALIDATED

LT-R-002-0-5** 160-5485-1 Gamma Spectroscopy**, Alpha Spectroscopy™**
LT-R-002-5-10 160-5485-2 Gamma Spectroscopy, Alpha Spectroscopy
LT-R-003-5-10 160-5485-3 Gamma Spectroscopy, Alpha Spectroscopy

Associated QC Samples(s):
Field Blanks: FBO014, FBO15 (both from SDG 160-5405-1)
Field Duplicate pair:  None Associated

The above-listed soil samples were collected on January 31, 2014 and were analyzed for gamma
spectroscopy by method GA-01-R and alpha spectroscopy for isotopic thorium and isotopic
uranium by method A-01-R. The data validation was performed in accordance with the Multi
Agency Radiological Laboratory Analytical Protocols (MARLAP) Manual (July 2004) and
USEPA Contract Laboratory Program National Functional Guidelines for Inorganic Superfund
Data Review, EPA 540-R-10-011 (January 2010), modified as necessary to accommodate the
non-CLP methodologies used.

The radiometric data were evaluated based on the following parameters:

. Overall Evaluation of Data and Potential Usability Issues
. Data Completeness

. Holding Times

. Instrument Calibration

. Blank Analysis Results

. Chemical Recovery

. Laboratory Duplicate Results

. Field Duplicate Results

. Laboratory Control Sample (LCS) Results
. Detection Limits Results

Sample Quantitation Results

Laboratory Job 160-5485-1, Radiochemistry, Page 1 of 4



Glen Isle, NYSDEC, Project Number: RWI1401

Overall Evaluation of Data and Potential Usability Issues

All results are usable as reported or usable with minor qualification due to sample matrix.

Samples indicated by a double asterisk on the front cover underwent Category B review. A
Category A review was performed on all of the other samples. Calibration and raw data were not
evaluated for the samples reviewed by Category A criteria since this review is based on QC data.

The validation findings were based on the following information.

Data Completeness

The data package was complete as defined under the requirements for the NYSDEC ASP
category B laboratory deliverables.

Holding Times
All holding times were met.

Instrument Calibration

All criteria were met for samples on which a Category B review was performed. Calibration data
were not evaluated for the samples reviewed by Category A criteria.

Blank Results

Gamma Spectroscopy

Isotopes were detected above the minimum detectable activity (MDA). The presence of activity
indicates that false positives may exist for these isotopes in the associated samples. Action
Levels (ALs) were established at < RL. The following table summarizes the activities detected.

Blank ID Isotope Level Detected Action Level Associated Samples

PB (prep blank) Lead-214 0.01292 pCi/g <RL LT-R-002-0-5**
LT-R-002-5-10
LT-R-003-5-10

Sample results were qualified as follows:

»  If sample concentration was < the reporting limit (RL) and < the Action Level, qualify the result as a nondetect
(U) at the RL. :

+ If sample concentration was > the RL and < the Action Level, qualify the result as not detected (U) at the
reported concentration.

+ If the sample concentration was > the RL and > the Action Level, qualification of the data was not required.

No samples were qualified since the associated sample results were greater than the RL.

Laboratory Job 160-5485-1, Radiochemistry, Page 2 of 4



Gilen Isle, NYSDEC, Project Number: RWI11401

Samples FB014 and FB015 (both from SDG 160-5405-1) were identified as field blanks. No
analytes were detected above the reporting limits in the field blank sample.

Alpha Spectroscopy

No isotopes were detected above the minimum detectable activity (MDA).

Samples FB014 and FB015 (both from SDG 160-5405-1) were identified as field blanks. No
analytes were detected above the reporting limits in the field blank sample.

Chemical Recovery

All criteria were met.

Laboratory Duplicate Results

Laboratory duplicates were not associated with this sample set. Validation action was not
required on this basis.

Field Duplicate Results

A field duplicate pair was not associated with this sample set. Validation action was not required
on this basis.

LCS Results
All criteria were met.

Detection Limits Results

All minimum detectable activities met required detection limits.

Sample Quantitation Results

Calculations were spot-checked; no discrepancies were noted.

Laboratory Job 160-5485-1, Radiochemistry, Page 3 of 4



Glen Isle, NYSDEC, Project Number: RWI11401

ulJ-

DATA VALIDATION QUALIFIERS

The analyte was analyzed for, but due to blank contamination was flagged as nondetect
(U). The result is usable as a nondetect.

Data are flagged (J) when a QC analysis fails outside the primary acceptance limits. The
qualified “J” data are not excluded from further review or consideration. However, only
one flag (J) is applied to a sample result, even though several associated QC analyses
may fail. The ‘J° data may be biased high or low or the direction of the bias may be
indeterminable.

The analyte was not detected above the reported sample quantitation limit. Data are
flagged (UJ) when a QC analysis fails outside the primary acceptance limits. The
qualified “UJ” data are not excluded from further review or consideration. However, only
one flag is applied to a sample result, even though several associated QC analyses may
fail. The ‘UJ’ data may be biased low.

Data rejected (R) on the basis of an unacceptable QC analysis should be excluded from
further review or consideration. Data are rejected when associated QC analysis results
exceed the expanded control limits of the QC criteria. The rejected data are known to
contain significant errors based on documented information. The data user must not use
the rejected data to make environmental decisions. The presence or absence of the analyte
cannot be verified.

Laboratory Job 160-5485-1, Radiochemistry, Page 4 of 4



LDC #:__31685F35 VALIDATION COMPLETENESS WORKSHEET Date:_4-30-14

SDG #:____160-5485-1 Cat A/CatB Page:_| of |

Laboratory :_Test America, Inc. Reviewer:
2nd Reviewer:

METHOD: Gamma Spectroscopy (Method GA-01-R)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation A
Sampling dates: [- > (- "-f

l. | Technical holding times

1. Initial calibration Not reviewed for Cat A review.

ill. | Calibration verification Not reviewed for Cat A review.

IV. | Blanks

Nnot vegu ,'reo(
Les Y

V. Matrix Spike/(Matrix Spike) Duplicates

VI. | Laboratory control samples

V. | Minimum detectable activity (MDA)

VIIl. | Sample result verification Not reviewed for Cat A review.

IX. | Overall assessment of data

Z>>>>z%>>>

X. Field duplicates

x| Eieid hianke < RL ND | FB= FBoiqy  FBolS
Note: A = Acceptable ND = No compounds detected ( SNDDG= ;'Duplic’atée> o- gL{ 951 )
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples: ** Indicates, sample underwent Cat B review.
all _soi]
1 LT-R-002-0-5 x ¥ 11 21 31
2 LT-R-002-5-10 12 22 32
3 LT-R-003-5-10 13 23 33
4 14 24 34
5 15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 3 | PBS 40

31685F35W.wpd



oc#_ 21685 F35 VALIDATION FINDINGS CHECKLIST Page:_l of &
, Reviewer,_ MG

2nd Reviewer: P — -

Method:Radiochemistry(EPA Method GA-O'- R )

Validation Area Yes | No | NA Findings/Comments

1. Technical holding times

All technical holding times were met.

|l. Calibration

Were all instruments and detectors calibration as required?

Were NIST traceable standards used for all calibrations?

Was the check source identified by activity and radionuclide?

NN

Were check sources including background counts analyzed at the requiried
frequency and within laboratory control limits?

1ll. Blanks

Were blank analyses performed as required?

NS

Were any activities detected in the blanks greater than the minimum detectable
activity (MDA)? If yes, please see the Blanks validation completeness worksheet.

IV. Matrix spikes and Duplicates

Were a matrix spike (MS) analyzed for each matrix in this SDG? indicate /
which matrix does not have an associated MS/MSD or MS/DUR( Soil JWater.

Were the MS percent recoveries (%R) within the QC limits? !f the sample \/
concentration exceeded the spike concentration by a factor of 4 or more, no action
was taken.

Was a duplicate sample anayized at the required frequency of 5% in this SDG? ‘/

Were all duplicate sample duplicate error rations (DER) <1.427.

V. Laboratory control samples
Was an LCS analyzed per analytical batch?

Were the LCS percent recoveries (%R) and relative percent difference (RPD)
within_the 75-125%

NS

VI. Sample Chemical/Carrier Recovery

H#Was a tracer/carrier added to each sample?
Were tracer/carrier recoveries within the QC limits?

VIl. Regional Quality Assurance and Quality Control

Were performance evaluation (PE) samples performed? \/

Were the performance evaluation (PE) samples within the acceptance limits?

VIIl. Sample Result Verification

Were activities adjusted to reflect all sample dilutions and dry weight factors
applicable to level 1V validation?

NEN

i Were the Minimum Detectable Activities (MDA) < RL?

RAD-EPA.IV version 1.0



oo 31685 F35

VALIDATION FINDINGS CHECKLIST

Page:_%of 2
Reviewer:
2nd Reviewer:

Validation Area

Yes

No

NA

Findings/Comments

IX. Overall assessment of data

Overall assessment of data was found to be acceptable.

X. Field duplicates

Field duplicate pairs were identified in this SDG.

Target analytes were detected in the field duplicates.

X!. Field blanks

Field blanks were identified in this SDG.

Target analytes were detected in the field blanks.

RAD-EPA.IV version 1.0



LDC #:_31685E35

METHOD: Radiochemistry, Method _GA-01-R

VALIDATION FINDINGS WORKSHEET

Blanks

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
N N/A Were blank analyses performed as required? If no, please see qualifications below.

N _N/A Were any activities in the blanks greater than the minimum detectable activity? If yes, please see qualifications below.

Conc. units:

Associated Samples:__all (>RL)

Isotope | Blank ID Blank

Action Limit|
PB No Qual.

Page:_| of |

Reviewer: MG

2nd Reviewer:__ Cz_

Sample Identification

Pb-214 0.01292

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT:
All contaminants within five times the method blank concentration were qualified as not detected, "U".

V:\Mark\Blanks\31685F35.wpd



Loc#_216®5 F35 VALIDATION FINDINGS WORKSHEET Page:_| of | _

Level IV Recalculation Worksheet Reviewer: MG
2nd Reviewer:

METHOD: Radiochemistry (Method: GA-0- )

Percent recoveries (%R) for a laboratory control sample, a matrix spike and a matrix spike duplicate sample were recaluculated using the following formula:

%R = Found x 100 Where, Found = activity of each analyte measured in the analysis of the sample.
True True = activity of each analyte in the source.

A matrix spike and matrix spike duplicate relative percent difference (RPD) was recalculated using the following formula:

RPD =|S-D| x100 Where, S = Original sample activity
(S+D)/2 D = Duplicate sample activity
j——Recalculated Reparted |
Acceptable
Sample ID Type of Analysis Analyte Found/S (units) True/D (units) %R or RPD %R or RPD (YIN)
L.aboratory control sample
PG ) (pci
Les Am-ou) |04 ) 100 (L) /o3 103 Y

Matrix spike sample

Duplicate RPD

Chemical recovery

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results.

TOTCLC.35



Loc# 31685 F35 VALIDATION FINDINGS WORKSHEET Page:_| of |
Sample Calculation Verification Reviewer:

2nd reviewer,_ (2

METHOD: Radiochemistry (Method:_G A - 01— R )

Have results been reported and calculated correctly?

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
N _N/A
N_N/A Are results within the calibrated range of the instruments?

{ -
Analyte results for il ’ U P ’5§

using the following equation:

reported with a positive detect were recalculated and verified

Concentration = Recalculation:
(cpm - background) .
2.22xE x SAx Vol ([.68'4 0{‘)5‘)(97.03 Pc'/dps) .
4609 P </
E = Counter Efficiency = 0 . O j
SA = Self-absorbance factor
Vol = Volume of sample q 87.7 Ca
Reported Calculated
Concentration Concentration Acceptable
# Sample ID Analyte { F’C'/q ) (PC-@ ) (Y/N)
= (]
( L U-235 0.0461 | 0.0u% Y

Note:

RECALC.35



VALIDATION COMPLETENESS WORKSHEET
Cat A/Cat B

Date: 4 -39-14

Page:_ | of |
Reviewer._ M &
2nd Reviewer:

LDC #:_31685F36

SDG #.___160-5485-1
Laboratory: Test America, Inc.

METHOD: Alpha Spectroscopy (Method A-01-R)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached

validation findings worksheets.

Validation Area Comments
. | Technical holding times A Sampling dates: - 31- 14
1. Initial calibration A Not reviewed for Cat A review.
Ill. ] Calibration verification /'\ Not reviewed for Cat A review.
IV. | Blanks A
V. | Matrix Spike/(Matrix Spike) Duplicates ’\j wnot veaqu I &X
VI. | Laboratory control samples A LC S Y
VII. | Carrier recovery A
VII. | Minimum detectable activity (MDA) A
IX. | Sample result verification A Not reviewed for Cat A review.
X. | Overall assessment of data /’\
XI. | Field duplicates )\\
o o e Z R NO | FB= FBOI4 __FBOIS,
Note: A = Acceptable ND = No compounds detected ( sligjpficatéb ©- 5405 - ' )
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples: ** Indicates sample underwent Cat B review.
all soul
1 LT-R-002-0-5 x x 11 21 31
2 LT-R-002-5-10 12 22 32
3 LT-R-003-5-10 13 23 33
4 14 24 34
5 15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 o | PBS 40
Notes:

31685F36W.wpd




Loc#_ 216 35 F 36 VALIDATION FINDINGS CHECKLIST Page:_| of &
Reviewer. MG
2nd Reviewer: CA—

Method:Radiochemistry(EPA Method A-O1-R)

Validation Area Yes | No | NA Findings/Comments

|. Technical holding times

All technical holding times were met.

Il. Calibration

Were all instruments and detectors calibration as required?

Were NIST traceable standards used for all calibrations?

Was the check source identified by activity and radionuclide?

ANANANENERAN

Were check sources including background counts analyzed at the requiried
frequency and within laboratory control limits?

11l. Blanks

Were blank analyses performed as required?

N

Were any activities detected in the blanks greater than the minimum detectable ‘/
activity (MDA)? If yes, please see the Blanks validation completeness worksheet.

IV. Matrix spikes and Duplicates

Were a matrix spike (MS) analyzed for each matrix in this SDG? If no, indicate \/
which matrix does not have an associated MS/MSD or MS/DUP@&DNater.

Were the MS percent recoveries (%R) within the QC limits? If the sample ‘/
concentration exceeded the spike concentration by a factor of 4 or more, no action
was taken.

Was a duplicate sample anaylzed at the required frequency of 5% in this SDG? \/

Were all duplicate sample duplicate error rations (DER) <1.4272. ‘/

V. Laboratory control samples
Was an LCS analyzed per analytical batch?

Were the LCS percent recoveries (%R) and relative percent difference (RPD)
within the 75-125%

NN

VI. Sample Chemical/Carrier Recovery

Was a tracer/carrier added to each sample?

Were tracer/carrier recoveries within the QC limits?

NN

VII. Regional Quality Assurance and Quality Control

Were performance evaluation (PE) samples performed? l/

Were the performance evaluation (PE) samples within the acceptance limits? \/

VIIl. Sample Result Verification

Were activities adjusted to reflect all sample dilutions and dry weight factors
applicable to level IV validation?

NN

Were the Minimum Detectable Activities (MDA) < RL?

RAD-EPA.IV version 1.0



LDC #: 3685 F30 VALIDATION FINDINGS CHECKLIST

Page:_élof L
Reviewer:
2nd Reviewer: o/ 1—

Field duplicate pairs were identified in this SDG.

Validation Area Yes | No | NA Findings/Comments
IX. Overall assessment of data
Overall assessment of data was found to be acceptable. l/
X. Field duplicates
v

Target analytes were detected in the field duplicates.

Xl. Field blanks

Field blanks were identified in this SDG.

Target analytes were detected in the field blanks.

RAD-EPA.IV version 1.0



pc# 265 F36 VALIDATION FINDINGS WORKSHEET Page: | of |

Level IV Recalculation Worksheet Reviewer:. MG
2nd Reviewer:

METHOD: Radiochemistry (Method:_A =~ @ 1= R )

Percent recoveries (%R) for a laboratory control sample, a matrix spike and a matrix spike duplicate sample were recaluculated using the following formula:

%R = Found x 100 Where, Found = activity of each analyte measured in the analysis of the sample.
True True = activity of each analyte in the source.

A matrix spike and matrix spike duplicate relative percent difference (RPD) was recalculated using the following formula:

RPD =|[S-D] x100 Where, S = Original sample activity
(S+D)2 D = Duplicate sample activity
Recalculated Reported
Acceptable
Sample ID Type of Analysis Analyte Found/S (units) True/D {units) %R or RPD %R or RPD (Y/N)

Laboratory control sample

Ci <
Lcs U- 933/03y| ©- 321 (%) 657 (P g 9 Y

Matrix spike sample

Duplicate RPD

Chemical recovery

1 T 229 | (2393 @e) 12.59 el 9 2 q1. 2 4

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results.

TOTCLC.35



Loc# 31685 F36 VALIDATION FINDINGS WORKSHEET Pager_ L of |

Sample Calculation Verification Reviewer:
2nd reviewer:_ 01—

METHOD: Radiochemistry (Method: A-01-R )

Have results been reported and calculated correctly?

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
N N/A
N N/A Are results within the calibrated range of the instruments?

Analyte results for # I, Tu-22 8 reported with a positive detect were recalculated and verified
using the following equation:
Concentration = Recalculation:

(cpm - background) 3.56895, )

2.22xExSA)(()L\l/r:)l <L{SA?)O>~ ( /180

_ - = 0451 PCY/
S o (5.22) (0.574¢) (0-97959) (091 21) (0-718) ! ]

Vol = Volume of sample

Reported Calculated
Concentration Concentration Acceptable
# Sample ID Analyte (pr< ) (P q) (Y/N)
v - _ 0 __
{ { Th-229 O.415 0.415 Y’
U -939 0.451 | 0-451 V2

Note:

RECALC.35



Glen Island Data Gap Field Program - LDC# 31685
SDG: 16052311

Analytical Method A-01-R

Sampe D LabSample @ Chemical Name Anal Date Result Report  Detect labQual ValQual Finalgual RL MDL__ Units
1601009021A 1601009021A  THORIUM-230 1/28/2014 0.06449 Yes Y 0.0502 0.0502 pcilg
1601009021A 1601009021A  THORIUM-228 1/28/2014 -0.004958 Yes Y u U 0.0950 0.0950 pcilg
1601009021A 1601009021A  THORIUM 1/28/2014 -0.006177 Yes Y U U 0.0625 0.0625 pcilg
1601009031A 1601009031A URANIUM-235 1/27/2014 0 Yes Y u u 0.0363 0.0363 pcifg
1601009031A 1601009031A URANIUM 233 AND 234 1/27/2014 0.006082 Yes Y U u 0.0506 0.0506 pci/g
1601009031A 1601009031A URANIUM 1/27/2014 0.01942 Yes Y U u 0.0291 0.0291 pcilg
1601009051A 1601009051A  THORIUM 112412014 0 Yes Y U U 0.0653 0.0653 pcill
1601009051A 1601009051A  THORIUM-228 1/24/2014 0.05742 Yes Y U U 0.210 0.210 peill
1601009051A 1601009051A  THORIUM-230 1/24/2014 0.119 Yes Y u U 0.125 0.125 pcil
1601009061A 1601009061A URANIUM 233 AND 234 1/24/2014 -0.006949 Yes Y U U 0.158 0.158 pcifl
1601009061A 1601009061A URANIUM-235 1/24/2014 -0.01557 Yes Y U U 0.157 0.157 pcifl
1601009061A 1601009061A URANIUM 1/24/2014 -0.01665 Yes Y U U 0.135 0.135 pcill
FB003-20140115 160-5231-4 THORIUM-230 1/24/2014 0.461 Yes Y 0.187 0.187 pcil
FB003-20140115 160-5231-4 THORIUM 1/24/2014 0.356 Yes Y 0.188 0.188 pcifl
FB003-20140115 160-5231-4 THORIUM-228 1/24/2014 0.495 Yes Y 0.184 0.184 peill
FB003-20140115 160-5231-4 URANIUM 233 AND 234 1/24/2014 0.0151 Yes Y U U 0.156 0.156 peifl
FB003-20140115 160-5231-4 URANIUM 1/24/2014 0.0396 Yes Y U U 0.0996 0.0996  pcill
FB003-20140115 160-5231-4 URANIUM-235 1/24/2014 -0.0307 Yes Y U U 0.185 0.185 pci/l
FB004-20140116 160-5231-1 THORIUM 1/124/2014 0.0314 Yes Y U U 0.124 0.124 peill
FB004-20140116 160-5231-1 THORIUM-228 1/24/2014 0.0329 Yes Y U U 0.162 0.162 pei/l
FB004-20140116 160-5231-1 THORIUM-230 1/24/2014 0.147 Yes Y u U 0.156 0.156 peill
FB004-20140116 160-5231-1 URANIUM 1/24/2014 0.0388 Yes Y u U 0.0974 0.0974 pcifl
FB004-20140116 160-5231-1 URANIUM 233 AND 234 1/24/2014 0.0134 Yes Y u U 0.111 0.111 pci/l

Page 1 of 31



SDG: 16052311

Analytical Methed A-O1-R

Sampis D Lah Sample D Chemical Name Anal Date  Result Report Detect labQual ValQual Fnalgual Rl MOL  Units
FB004-20140116 160-5231-1 URANIUM-235 1/24/2014 -0.005 Yes Y U U 0.121 0.121 peil

FB004-20140116LR 160-5231-1LR  THORIUM-230 1/24/2014 0.1397 Yes Y U U 0.150 0.150 pcil

FB004-20140116LR 160-5231-1LR  THORIUM 1/24/2014 0.01008 Yes Y u U 0.131 0.131 peifl

FB004-20140116LR 160-5231-1LR  THORIUM-228 1/24/2014 0.03038 Yes Y U u 0.177 0.177 pcill

FB004-20140116LR 160-5231-1LR  URANIUM 1/24/2014 0.002748 Yes Y U U 0.174 0.174 peil

FB004-20140116LR 160-5231-1LR  URANIUM 233 AND 234 1/24/2014 -0.001377 Yes Y u U 0.180 0.180 peifl

FB004-20140116LR 160-5231-1LR  URANIUM-235 1/24/2014 0.01713 Yes Y U U 0.142 0.142 peifl

LT-C-013-6-8-20140115 160-5231-3 URANIUM 233 AND 234 1/127/2014 0.555 Yes Y 0.0340 0.0340 pcilg
LT-C-013-6-8-20140115 160-5231-3 URANIUM-235 1/27/2014 0.0397 Yes Y U U 0.0642 0.0642 pcilg
LT-C-013-6-8-20140115 160-5231-3 URANIUM 1/27/2014 0.656 Yes Y 0.0339 0.0339 pcilg
LT-C-013-6-8-20140115 160-5231-3 THORIUM-230 1/28/2014 0.754 Yes Y U 0.0761 0.0761 pcilg
LT-C-013-6-8-20140115 160-5231-3 THORIUM-228 1/28/2014 0.734 Yes Y 0.104 0.104 pcilg
LT-C-013-6-8-20140115 160-5231-3 THORIUM 1/28/2014 0.81 Yes Y 0.0759 0.0759 pcilg
LT-C-016-8-10-20140116 160-5231-5 URANIUM-235 1/127/2014 0.0144 Yes Y U U 0.0431 0.0431 pcilg
LT-C-016-8-10-20140116 160-5231-5 URANIUM 233 AND 234 1/27/12014 0.582 Yes Y 0.0656 0.0656 pcifg
LT-C-016-8-10-20140116 160-5231-5 URANIUM 1/27/2014 0.702 Yes Y 0.0345 0.0345 pcilg
LT-C-016-8-10-20140116 160-56231-5 THORIUM-230 1/28/2014 0.54 Yes Y U 0.0537 0.0537 pcilg
LT-C-016-8-10-20140116 160-5231-5 THORIUM-228 1/28/2014 1.26 Yes Y 0.0987 0.0987 pcilg
LT-C-016-8-10-20140116 160-5231-5 THORIUM 1/28/2014 0.885 Yes Y 0.0667 0.0667 pcilg
LT-X-002-6-8-20140116 160-5231-2 URANIUM-235 1/27/2014 0.00905 Yes Y U U 0.0752 0.0752 pcilg
LT-X-002-6-8-20140116 160-5231-2 URANIUM 233 AND 234 1/27/2014 0.612 Yes Y 0.0604 0.0604 pci/g
LT-X-002-6-8-20140116 160-5231-2 URANIUM 1/27/2014 0.544 Yes Y 0.0529 0.0529 pcilg
LT-X-002-6-8-20140116 160-5231-2 THORIUM-228 1/28/2014 0.644 Yes Y 0.0818 0.0818 pcilg
LT-X-002-6-8-20140116 160-5231-2 THORIUM 1/28/2014 0.7 Yes Y 0.0484 0.0484 pcilg
LT-X-002-6-8-20140116 160-5231-2 THORIUM-230 1/28/2014 0.671 Yes Y U 0.0487 0.0487 pcifg
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SDG: 16052311

Anaiytical Method A-01-R

Sample D Lab Sample D  Chemical Name Anal Date  Result Report Detect labQual ValQual HAnalgual RL MDL Units
LT-X-002-6-8-20140116LR 160-5231-2LR URANIUM-235 1/27/2014 0.06682 Yes Y 0.0632 0.0632 pcilg
LT-X-002-6-8-20140116LR 160-5231-2LR URANIUM 112712014 0.577 Yes Y 0.0507 0.0507 pci/g
LT-X-002-6-8-20140116LR 160-5231-2LR URANIUM 233 AND 234 1/27/2014 0.5983 Yes Y 0.0580 0.0580 pcilg
LT-X-002-6-8-20140116LR 160-5231-2LR THORIUM 1/28/2014 0.6768 Yes Y 0.0839 0.0839 pci/g
LT-X-002-6-8-20140116LR 160-5231-2LR THORIUM-228 1/28/2014 0.6191 Yes Y 0.102 0.102 pcilg
L.T-X-002-6-8-20140116LR 160-5231-2LR THORIUM-230 1/28/2014 0.534 Yes Y 0.0826 0.0826 pci/g
Analytical Methed  E901.1

Sampie D Lab Sample D  Chemical Name Anal Date  Raesuit Report Detect LabQual ValQual Hpalqual RL MDL Units
1601010831A 1601010831A BISMUTH-212 1/27/2014 35.16 Yes Y U U 50.8 50.8 peifl
1601010831A 1601010831A Protactinium 234 112712014 -266 Yes Y u U 627 627 pci/l
1601010831A 1601010831A PROTACTINIUM 231 1/27/12014 21.64 Yes Y U U 115 115 pei/l
1601010831A 1601010831A POTASSIUM-40 112712014 -7.064 Yes Y U U 67.8 67.8 peifl
1601010831A 1601010831A BISMUTH-214 1/27/12014 3.208 Yes Y U U 12.3 12.3 pci/l
1601010831A 1601010831A LEAD-214 1/27/2014 -0.9988 Yes Y U U 10.5 10.5 pci/l
1601010831A 1601010831A LEAD-212 1/27/2014 1.725 Yes Y U U 8.22 8.22 pei/l
1601010831A 1601010831A COBALT-60 1/27/2014 0.8825 Yes Y U U 4.63 463 peifl
1601010831A 1601010831A ACTINIUM 228 1/27/2014 -3.403 Yes Y U U 18.6 18.6 pci/l
1601010831A 1601010831A AMERICIUM-241 1/27/2014 1.23 Yes Y U U 7.84 7.84 pci/l
1601010831A 1601010831A CESIUM-137 112712014 1.437 Yes Y U U 3.42 3.42 pcifl
1601010941A 1601010941A POTASSIUM-40 1/30/2014 -0.04694 Yes Y U U 0.0703 0.0703 pcilg
1601010941A 1601010941A Protactinium 234 1/30/2014 0.1027 Yes Y U U 0.462 0.462 pcilg
1601010941A 1601010941A COBALT-60 1/30/2014 -0.00008747 Yes Y U U 0.00370 0.00370 pcilg
1601010941A 1601010941A RADIUM-226 1/30/2014 0.1602 Yes Y 0.0525 0.0525 pcilg
1601010941A 1601010941A LEAD-210 1/30/2014 -0.01034 Yes Y U U 0.0800 0.0800 pcilg
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SDG: 16052311

Analytical Method

Sampie D Lab Sampie 0 Chemical Name Anal Date _ Result Report Detect labQual ValQual Fnalgual Rl MDL__ Unis
1601010941A 1601010941A RADIUM-228 1/30/2014 0.01276 Yes Y 0.0117 0.0117  pcilg
1601010941A 1601010941A LEAD-212 1/30/2014 0.002053 Yes Y U U 0.00630 0.00630 pcilg
1601010941A 1601010941A THORIUM-234 1/30/2014 0.0343 Yes Y U U 0.0689 0.0689 pcilg
1601010941A 1601010941A URANIUM 1/30/2014 0.0343 Yes Y u U 0.0689 0.0689 pcilg
1601010941A 1601010941A URANIUM-235 1/30/2014 0.0005122 Yes Y U U 0.0174 0.0174 pcilg
1601010941A 1601010941A BISMUTH-214 1/30/2014 0.002942 Yes Y U U 0.0101 0.0101  pcilg
1601010941A 1601010941A  ACTINIUM 228 1/30/2014 0.01276 Yes Y 0.0117 0.0117  pcifg
1601010941A 1601010941A THALLIUM-208 1/30/2014 -0.002247 Yes Y u U 0.00499 0.00498 pcilg
1601010941A 1601010941A PROTACTINIUM 231 1/30/2014 -0.01627 Yes Y U U 0.0971 0.0971 pcilg
1601010941A 1601010941A  AMERICIUM-241 1/30/2014 0.000089 Yes Y U U 0.00635 0.00635 pcilg
160101094 1A 1601010941A CESIUM-137 1/30/2014 0.001075 Yes Y U U 0.00335 0.00335 pcilg
1601010941A 1601010941A LEAD-214 1/30/2014 -0.002545 Yes Y U U 0.00931 0.00931 pcilg
1601010941A 1601010941A BISMUTH-212 1/30/2014 0.02727 Yes Y U U 0.0434 0.0434 pcilg
FB003-20140115 160-5231-4 ACTINIUM 228 1/24/2014 -7.74 Yes Y v U 16.7 16.7 peifl
FB003-20140115 160-5231-4 BISMUTH-212 1/24/2014 -1.09 Yes Y U U 68.1 68.1 pcifl
FB003-20140115 160-5231-4 BISMUTH-214 1/24/2014 -7.07 Yes Y u U 11.8 11.8 pci/i
FB003-20140115 160-5231-4 LEAD-214 1/24/2014 5.85 Yes Y U U 8.85 8.85 pci/l
FB003-20140115 160-5231-4 POTASSIUM-40 1/24/2014 -74.2 Yes Y U U 83.0 83.0 peifl
FB003-20140115 160-5231-4 PROTACTINIUM 231 1/24/2014 33.7 Yes Y U U 108 108 pci/l
FB003-20140115 160-5231-4 Protactinium 234 1/24/2014 427 Yes Y U U 505 505 pci/l
FB003-20140115 160-5231-4 CESIUM-137 1/24/2014 -0.508 Yes Y U U 5.36 5.36 pci/l
FB003-20140115 160-5231-4 LEAD-212 1/24/2014 -2.67 Yes Y U U 7.63 7.63 pcill
FB004-20140116 160-5231-1 Protactinium 234 1/24/2014 197 Yes Y U U 523 523 pcifl
FB004-20140116 160-5231-1 CESIUM-137 1/24/2014 1.33 Yes Y U U 4.02 4.02 pei/t
FB004-20140116 160-5231-1 BISMUTH-214 1/24/2014 -8.23 Yes Y u U 121 121 peifl
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SDG: 16052311

Analytical Method  E©01.1

Sampie D Lab Sampie D Chemical Name Anal Date  Result Report  Detect LabQual ValQual Fnalqual RL MDL  Units
FB004-20140116 160-5231-1 PROTACTINIUM 231 1/24/2014 -44.1 Yes Y U U 123 123 peill
FB004-20140116 160-5231-1 BISMUTH-212 1/24/2014 4,45 Yes Y U U 46.5 46.5 pci/l
FB004-20140116 160-5231-1 ACTINIUM 228 1/24/2014 9.77 Yes Y U U 15.1 15.1 pci/l
FB004-20140116 160-5231-1 POTASSIUM-40 1/24/2014 27.4 Yes Y U U 66.7 66.7 pci/l
FB004-20140116 160-5231-1 LEAD-214 1/24/2014 0.857 Yes Y U U 9.98 9.98 pci/l
FB004-20140116 160-5231-1 LEAD-212 1/24/2014 -0.323 Yes Y U U 7.29 7.29 pei/l
FB004-20140116LR 160-5231-1LR POTASSIUM-40 1/26/2014 -33.92 Yes Y U U 76.1 76.1 peil
FB004-20140116LR 160-5231-1LR LEAD-214 1/26/2014 -0.1608 Yes Y U ) 11.4 1.4 pci/l
FB004-20140116LR 160-5231-1LR LEAD-212 1/26/2014 5.778 Yes Y U U 8.38 8.38 pei/l
FB004-20140116LR 160-5231-1LR PROTACTINIUM 231 1/26/2014 -16.77 Yes Y U U 127 127 pci/l
FB004-20140116LR 160-5231-1LR ACTINIUM 228 1/26/12014 -3.633 Yes Y U U 18.3 18.3 pci/l
FB004-20140116LR 160-5231-1LR Protactinium 234 1/26/2014 -380.1 Yes Y U U 626 626 pci/l
FB004-20140116LR 160-5231-1LR COBALT-60 1/26/2014 0.7159 Yes Y U U 3.87 3.87 pci/l
FB004-20140116LR 160-5231-1LR AMERICIUM-241 1/26/2014 2.546 Yes Y U U 8.58 8.58 pci/l
FB004-20140116LR 160-5231-1LR CESIUM-137 1/26/2014 0.02053 Yes Y ] U 4.11 411 pci/l
FB004-20140116LR 160-5231-1LR BISMUTH-214 1/26/2014 4.895 Yes Y U U 12.0 12.0 pci/l
FB004-20140116LR 160-5231-1LR BISMUTH-212 1/26/2014 9.396 Yes Y U U 52.0 52.0 peill
LT-C-013-6-8-20140115 160-5231-3 RADIUM-226 1/30/2014 1.31 Yes Y 0.379 0.379 pcilg
LT-C-013-6-8-20140115 160-5231-3 URANIUM-235 1/30/2014 0.0468 Yes Y U U 0.118 0.118 pcilg
LT-C-013-6-8-20140115 160-5231-3 URANIUM 1/30/2014 0.834 Yes Y 0.435 0.435 pci/g
LT-C-013-6-8-20140115 160-5231-3 THORIUM-234 1/30/2014 0.834 Yes Y 0.435 0.435 pcilg
LT-C-013-6-8-20140115 160-5231-3 RADIUM-228 1/30/2014 0.711 Yes Y U 0.0577 0.0577 pcilg
LT-C-013-6-8-20140115 160-5231-3 Protactinium 234 1/30/2014 0.908 Yes Y U U 2.23 2.23 pcilg
LT-C-013-6-8-20140115 160-5231-3 PROTACTINIUM 231 1/30/2014 -0.299 Yes Y U u 0.583 0.583 pci/g
LT-C-013-6-8-20140115 160-5231-3 POTASSIUM-40 1/30/2014 8.68 Yes Y 0.221 0.221 pcilg
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SDG: 16052311

Analytical Method  ES01.1

Sampie Lab Sampie 0 Chemical Name Anal Date  Resuit Report Detect LabQual ValQual Fnalgual Rl MDL__ Units
LT-C-013-6-8-20140115 160-5231-3 LEAD-214 1/30/2014 0.699 Yes Y 0.0389 0.0389 pcilg
LT-C-013-6-8-20140115 160-5231-3 LEAD-212 1/30/2014 0.734 Yes Y 0.0297 0.0297  pci/g
LT-C-013-6-8-20140115 160-5231-3 LEAD-210 1/30/2014 0.555 Yes Y 0.539 0.539 pcifg
LT-C-013-6-8-20140115 160-5231-3 BISMUTH-214 1/30/2014 0.613 Yes Y 0.0421 0.0421 pci/g
LT-C-013-6-8-20140115 160-5231-3 BISMUTH-212 1/30/2014 0.715 Yes Y 0.207 0.207 pcilg
LT-C-013-6-8-20140115 160-5231-3 ACTINIUM 228 1/30/2014 0.711 Yes Y 0.0577 0.0577  pcilg
LT-C-013-6-8-20140115 160-5231-3 THALLIUM-208 1/30/2014 0.231 Yes Y 0.0182 0.0182 pci/g
LT-C-016-8-10-20140116 160-5231-5 LEAD-210 1/30/2014 0.346 Yes Y 0.131 0.131 pci/lg
LT-C-016-8-10-20140116 160-5231-5 Protactinium 234 1/30/2014 0.939 Yes Y 1.04 1.04 pcilg
LT-C-016-8-10-20140116 160-5231-5 LEAD-214 1/30/2014 0.504 Yes Y 0.0153 0.0153 pci/g
LT-C-016-8-10-20140116 160-5231-5 RADIUM-228 1/30/2014 0.648 Yes Y 0.0289 0.0289 pcilg
LT-C-016-8-10-20140116 160-5231-5 ACTINIUM 228 1/30/2014 0.648 Yes Y 0.0289 0.0289  pci/g
LT-C-016-8-10-20140116 160-5231-5 BISMUTH-212 1/30/2014 0.708 Yes Y 0.0982 0.0982 pci/g
LT-C-016-8-10-20140116 160-5231-5 BISMUTH-214 1/30/2014 0.48 Yes Y 0.0152 0.0152  pcilg
LT-C-016-8-10-20140116 160-5231-5 PROTACTINIUM 231 1/30/2014 -0.24 Yes Y 0.214 0.214 pci/g
LT-C-016-8-10-20140116 160-5231-5 LEAD-212 1/30/2014 0.696 Yes Y 0.0108 0.0108 pcilg
LT-C-016-8-10-20140116 160-5231-5 RADIUM-226 1/30/2014 1.17 Yes Y 0.162 0.162 pcilg
LT-C-016-8-10-20140116 160-5231-5 THALLIUM-208 1/30/2014 0.215 Yes Y 0.00810 0.00810 pcilg
LT-C-016-8-10-20140116 160-5231-5 THORIUM-234 1/30/2014 0.495 Yes Y 0.161 0.161 pci/lg
LT-C-016-8-10-20140116 160-5231-5 URANIUM 1/30/2014 0.495 Yes Y 0.161 0.161 pci/g
LT-C-016-8-10-20140116 160-5231-5 POTASSIUM-40 1/30/2014 10.7 Yes Y 0.0813 0.0813 pcilg
LT-C-016-8-10-20140116 160-5231-56 URANIUM-235 1/30/2014 0.0395 Yes Y 0.0366 0.0366 pci/g
LT-X-002-6-8-20140116 160-5231-2 URANIUM-235 1/30/2014 0.0333 Yes Y 0.0311 0.0311  pcifg
LT-X-002-6-8-20140116 160-5231-2 URANIUM 1/30/2014 0.445 Yes Y 0.160 0.160 pcifg
LT-X-002-6-8-20140116 160-5231-2 THALLIUM-208 1/30/2014 0.162 Yes Y 0.00721 0.00721 pcilg
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SDG: 16052311

Analytical Method  E®01.1

Sample D Lab Sample D Chemical Name Anal Date _ Result Report  Detsct labQual ValOual Fnalqual  RL ML  Units
LT-X-002-6-8-20140116 160-5231-2 Protactinium 234 1/30/2014 0.17 Yes Y U U 0.933 0.933 pci/g
LT-X-002-6-8-20140116 160-5231-2 PROTACTINIUM 231 1/30/2014 -0.148 Yes Y U U 0.190 0.190 pci/g
LT-X-002-6-8-20140116 160-5231-2 THORIUM-234 1/30/2014 0.445 Yes Y 0.160 0.160 pci/g
LT-X-002-6-8-20140116 160-5231-2 RADIUM-226 1/30/2014 0.972 Yes Y U 0.148 0.148 pcilg
LT-X-002-6-8-20140116 160-5231-2 POTASSIUM-40 1/30/2014 8.8 ' Yes Y 0.0773 0.0773 pcilg
LT-X-002-6-8-20140116 160-5231-2 LEAD-214 1/30/2014 0.446 Yes Y 0.0134 0.0134  pcilg
LT-X-002-6-8-20140116 160-5231-2 LEAD-212 1/30/2014 0.495 Yes Y 0.0124 0.0124 pcilg
LT-X-002-6-8-20140116 160-5231-2 LEAD-210 1/30/2014 0.499 Yes Y 0.150 0.150 pci/g
LT-X-002-6-8-20140116 160-5231-2 RADIUM-228 1/30/2014 0.49 Yes Y U 0.0229 0.0229 pcilg
LT-X-002-6-8-20140116 160-5231-2 BISMUTH-214 1/30/2014 0.397 Yes Y 0.0139 0.0139 pci/g
LT-X-002-6-8-20140116 160-5231-2 BISMUTH-212 1/30/2014 0.535 Yes Y 0.0826 0.0826 pci/g
LT-X-002-6-8-20140116 160-5231-2 ACTINIUM 228 1/30/2014 0.49 Yes Y 0.0229 0.0229 pcilg
LT-X-002-6-8-20140116LR 160-5231-2LR RADIUM-226 1/30/2014 1.051 Yes Y 0.135 0.135 pcilg
LT-X-002-6-8-20140116LR 160-5231-2LR PROTACTINIUM 231 1/30/2014 -0.2472 Yes Y U U 0.191 0.191 pci/g
LT-X-002-6-8-20140116LR 160-5231-2LLR POTASSIUM-40 1/30/2014 8.764 Yes Y 0.0731 0.0731 pcilg
LT-X-002-6-8-20140116LR 160-5231-2LR Protactinium 234 1/30/2014 0.7874 Yes Y U U 0.822 0.822 pcilg
LT-X-002-6-8-20140116LR 160-5231-2LR LEAD-214 1/30/2014 0.4428 Yes Y 0.0142 0.0142 pcilg
LT-X-002-6-8-20140116LR 160-5231-2LR ACTINIUM 228 1/30/2014 0.4772 Yes Y 0.0213 0.0213  pcilg
LT-X-002-6-8-20140116LR 160-5231-2LR AMERICIUM-241 1/30/2014 0.00131 Yes Y U U 0.0124 0.0124 pcilg
LT-X-002-6-8-20140116LR 160-5231-2LR RADIUM-228 1/30/2014 0.4772 Yes Y 0.0213 0.0213 pcilg
LT-X-002-6-8-20140116LR 160-5231-2LR LEAD-212 1/30/2014 0.5234 Yes Y 0.0104 0.0104 pci/g
LT-X-002-6-8-20140116LR 160-5231-2LR THALLIUM-208 1/30/2014 0.1526 Yes Y 0.00657 0.00657 pci/g
LT-X-002-6-8-20140116LR 160-5231-2LR THORIUM-234 1/30/2014 0.4315 Yes Y 0.138 0.138 pci/g
LT-X-002-6-8-20140116LR 160-5231-2LR URANIUM 1/30/2014 0.4315 Yes Y 0.138 0.138 pci/g
LT-X-002-6-8-20140116LR 160-5231-2LR URANIUM-235 1/30/2014 0.04212 Yes Y 0.0325 0.0325 pcilg
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SDG: 16052311

Analytical Method ~ E901.1

sample 1D Lab Sample D __Ehemical Name Al Dats  Result  Report Detect labQual ValOual Finalual RL _ MDL__ Units
LT-X-002-6-8-20140116LR 160-5231-2LR BISMUTH-214 1/30/2014 0.3967 Yes Y 0.0110 0.0110 pcilg
LT-X-002-6-8-20140116LR 160-5231-2LR CESIUM-137 1/30/2014 0.000103 Yes Y U U 0.00729 0.00729 pcilg
LT-X-002-6-8-20140116LR 160-5231-2LR BISMUTH-212 1/30/2014 0.5792 Yes Y 0.0830 0.0830 pcilg
LT-X-002-6-8-20140116LR 160-5231-2LR LEAD-210 1/30/2014 0.3849 Yes Y 0.143 0.143 pcilg
LT-X-002-6-8-20140116LR 160-5231-2LR COBALT-60 1/30/2014 0.00008147 Yes Y U U 0.00864 0.00864 pci/g
Anaiytical Mathod ~ E903.0

Sample I Lab Sampie I Chiomical Name naiDate  Result  Report Detect labQual ValQual Finalual RL WD Units
1601034751A 1601034751A RADIUM-226 2/11/2014 0.06645 Yes Y U U 0.158 0.158 pci/l
FB003-20140115 160-5231-4 RADIUM-226 2/11/2014 0.033 Yes Y U U 0.153 0.153 pcifl
FB004-20140116 160-5231-1 RADIUM-226 2/11/2014 0.0419 Yes Y U U 0.152 0.152 pci/l
Analytical Method ~ E904.0

samgie I Lab Sampie® __ Chemical Name Anai Dats  Result  Report Detect labQual VaiGual Fnslmial RL  MDL  Units
1601033121A 1601033121A RADIUM-228 2/10/2014 -0.05795 Yes Y U U 0.300 0.300 pci/l
FB003-20140115 160-5231-4 RADIUM-228 2/10/2014 0.142 Yes Y U U 0.356 0.356 pci/l
FB004-20140116 160-5231-1 RADIUM-228 2/10/2014 0.214 Yes Y U U 0.326 0.326 pci/l
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SDG: 16053651

Analytical Method A-O1-R

Sample D Lab Sampie®  Chemical Name Anal Dats  Result Report Detect tabQual ValQual Fnalqual RL MDL__ Uniis
1601044961A 1601044961A THORIUM 2/19/2014 -0.003879 Yes Y U U 0.0537 0.0537 pcilg
1601044961A 1601044961A THORIUM-228 2/19/2014 0.04611 Yes Y U U 0.101 0.101 pcif/g
1601044961A 1601044961A  THORIUM-230 2/19/2014 0.06597 Yes Y u U 0.0787 0.0787 pcilg
1601044971A 1601044971A URANIUM 211912014 0.06071 Yes Y 0.0561 0.0561 pcilg
1601044971A 1601044971A URANIUM 233 AND 234 2/19/2014 0.06962 Yes Y 0.0615 0.0615  pcilg
1601044971A 1601044971A URANIUM-235 2/19/2014 0 Yes Y u U 0.0404 0.0404 pcilg
1601045141A 1601045141A THORIUM-230 21712014 0.1357 Yes Y 0.0292 0.0292  pci/l
1601045141A 1601045141A THORIUM-228 2/117/2014 0.08048 Yes Y U U 0.127 0.127 pci/l
1601045141A 1601045141A THORIUM 2/17/2014 0.001208 Yes Y u U 0.0535 0.0535 pcill
1601045161A 1601045161A URANIUM 2/14/2014 0 Yes Y u U 0.0493 0.0493  pcifl
1601045161A 1601045161A URANIUM 233 AND 234 2/14/2014 0.008228 Yes Y U U 0.0922 0.0922 pcill
1601045161A 1601045161A URANIUM-235 2/14/2014 0.01024 Yes Y u U 0.115 0.115 pcifl
DUP008-20140128 160-5365-3 THORIUM 2/19/2014 0.428 Yes Y 0.0591 0.0591 pcilg
DUP008-20140128 160-5365-3 THORIUM-228 2/19/2014 0.767 Yes Y 0.103 0.103 pcilg
DUP008-20140128 160-5365-3 THORIUM-230 2/19/2014 0.527 Yes Y 0.0739 0.0739 pcilg
DUP008-20140128 160-5365-3 URANIUM 233 AND 234 2/19/2014 0.71 Yes Y U 0.0867 0.0867 pcilg
DUP008-20140128 160-5365-3 URANIUM-235 2/19/2014 0.021 Yes Y U U 0.0831 0.0831 pci/g
DUP008-20140128 160-5365-3 URANIUM 2/19/2014 0.735 Yes Y U 0.0533 0.0533 pcifg
FB011-20140128 160-5365-2 URANIUM 2/14/2014 0.018 Yes Y u U 0.0541 0.0541 pcill
FB011-20140128 160-5365-2 URANIUM 233 AND 234 2/14/2014 0.0542 Yes Y U U 0.121 0.121 pcifl
FB011-20140128 160-5365-2 URANIUM-235 2/14/2014 0.0169 Yes Y U U 0.109 0.109 pcifl
FB011-20140128 160-5365-2 THORIUM 2/18/2014 0.0128 Yes Y U U 0.0721 0.0721  pcill
FB011-20140128 160-5365-2 THORIUM-230 2/18/2014 0.135 Yes Y U 0.0725 0.0725 pcifl
FB011-20140128 160-5365-2 THORIUM-228 2/18/2014 0.0345 Yes Y U U 0.138 0.138 pcifl
LT-G-029-2-4-20140128 160-5365-1 THORIUM 2/19/2014 0.852 Yes Y 0.0663 0.0663 pcilg
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SDG: 16053651

Analytical Method A-01-R

Sample D Lab Sample @ Chemical Name Anal Date  Result Report Detsct LabQual ValQual Hnalqual RL MDL Units
LT-G-029-2-4-20140128 160-5365-1 THORIUM-228 2/19/2014 0.844 Yes Y 0.0672 0.0672 pcilg
LT-G-029-2-4-20140128 160-5365-1 THORIUM-230 2/19/2014 0.882 Yes Y 0.0614 0.0614 pci/g
LT-G-029-2-4-20140128 160-5365-1 URANIUM 2/19/2014 0.516 Yes Y U 0.0632 0.0632 pci/g
LT-G-029-2-4-20140128 160-5365-1 URANIUM-235 2/19/2014 0.0225 Yes Y U U 0.0720 0.0720 pci/g
LT-G-029-2-4-20140128 160-5365-1 URANIUM 233 AND 234 2/19/2014 0.561 Yes Y U 0.0633 0.0633 pci/g.
Analytical Mathod ~ E901.1

Sample D Lab Sampie D Chemical Name Anal Dats  Result Report Detect LahQual ValQual Fnalqual Rl MDpL _ Units
1601028301A 1601028301A Protactinium 234 2/3/2014 172.2 Yes Y U U 424 424 peill
1601028301A 1601028301A AMERICIUM-241 2/3/2014 1.33 Yes Y U U 6.50 6.50 pci/l
1601028301A 1601028301A BISMUTH-212 2/3/12014 14.26 Yes Y U U 49.0 49.0 pci/l
1601028301A 1601028301A BISMUTH-214 2/3/2014 -4.361 Yes Y U ] 10.9 10.9 pci/l
1601028301A 1601028301A CESIUM-137 2/3/2014 1.253 Yes Y U U 4.08 4.08 pci/l
1601028301A 1601028301A COBALT-60 21312014 1.845 Yes Y U U 4.40 4.40 pci/l
1601028301A 1601028301A LEAD-212 2/3/12014 1.946 Yes Y U U 6.66 6.66 pci/l
1601028301A 1601028301A LEAD-214 2/3/12014 -0.3544 Yes Y U U 9.67 9.67 peill
1601028301A 1601028301A POTASSIUM-40 2/3/2014 -36.92 Yes Y U U 68.3 68.3 pcill
1601028301A 1601028301A PROTACTINIUM 231 2/3/2014 -12.3 Yes Y U U 110 110 pci/l
1601028301A 1601028301A ACTINIUM 228 2/3/2014 4.266 Yes Y U U 14.9 149 pci/l
1601031511A 1601031511A RADIUM-228 2/5/2014 0.009104 Yes Y U U 0.0112 0.0112  pcilg
1601031511A 1601031511A CESIUM-137 2/5/2014 0.000744 Yes Y U U 0.00348 0.00348 pci/g
1601031511A 1601031511A URANIUM 2/5/2014 0.0349 Yes Y U U 0.0713 0.0713 pcifg
1601031511A 1601031511A BISMUTH-214 2/5/12014 0.0006902 Yes Y U U 0.0101 0.0101  pcilg
1601031511A 1601031511A THALLIUM-208 2/5/2014 0.001491 Yes Y U U 0.00408 0.00408 pci/g
1601031511A 1601031511A RADIUM-226 2/5/2014 0.04345 Yes Y U U 0.0773 0.0773 pcilg
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SDG: 16053651

Analytical Method

Sample D Lab Sampie 0 Chemical Name Anal Date  Result Report Detect labQual ValQual Analgual RL MDL _ Units
1601031511A 1601031511A Protactinium 234 2/5/2014 -0.2817 Yes Y U U 0.550 0.550 pcilg
1601031511A 1601031511A PROTACTINIUM 231 2/5/2014 0.008435 Yes Y U U 0.0974 0.0974 pcilg
1601031511A 1601031511A POTASSIUM-40 2/5/2014 0.00395 Yes Y U U 0.0479 0.0479  pcilg
1601031511A 1601031511A LEAD-214 2/5/2014 -0.001663 Yes Y u u 0.00876 0.00876 pcilg
1601031511A 1601031511A LEAD-212 2/5/2014 -0.0009042 Yes Y U u 0.00620 0.00620 pci/g
1601031511A 1601031511A LEAD-210 2/5/12014 0.01563 Yes Y u U 0.0930 0.0930 pcilg
1601031511A 1601031511A COBALT-60 2/5/2014 0.001131 Yes Y U u 0.00352 0.00352 pcilg
1601031511A 1601031511A  ACTINIUM 228 2/5/2014 0.009104 Yes Y U U 0.0112 0.0112  pecilg
1601031511A 1601031511A  THORIUM-234 2/5/2014 0.0349 Yes Y U U 0.0713 0.0713  pcilg
1601031511A 1601031511A URANIUM-235 2/5/2014 0.0162 Yes Y 0.0125 0.0125 pcilg
1601031511A 1601031511A BISMUTH-212 2/5/2014 0.01444 Yes Y U U 0.0327 0.0327 pcilg
1601031511A 1601031511A  AMERICIUM-241 2/5/2014 0.001327 Yes Y U u 0.00634 0.00634 pcilg
DUP008-20140128 160-5365-3 Protactinium 234 2/5/2014 2.26 Yes Y 1.47 1.47 pcilg
DUP008-20140128 160-5365-3 ACTINIUM 228 2/5/2014 0.852 Yes Y 0.0392 0.0392 pcilg
DUP008-20140128 160-5365-3 BISMUTH-212 2/5/2014 0.971 Yes Y 0.117 0.117 pci/g
DUP008-20140128 160-5365-3 BISMUTH-214 2/5/2014 0.644 Yes Y 0.0264 0.0264 pcilg
DUP008-20140128 160-5365-3 LEAD-210 2/5/2014 0.743 Yes Y 0.214 0.214 pci/g
DUP008-20140128 160-5365-3 LEAD-212 2/5/2014 0.934 Yes Y 0.0180 0.0180 pcilg
DUP008-20140128 160-5365-3 LEAD-214 2/5/2014 0.696 Yes Y 0.0230 0.0230 pcifg
DUP008-20140128 160-5365-3 PROTACTINIUM 231 2/5/2014 -0.349 Yes Y U u 0.339 0.339 pcilg
DUP008-20140128 160-5365-3 RADIUM-226 2/5/2014 1.65 Yes Y 0.241 0.241 pci/g
DUP008-20140128 160-5365-3 URANIUM-235 2/5/2014 0.0803 Yes Y u 0.0507 0.0507 pci/g
DUP008-20140128 160-5365-3 THALLIUM-208 2/5/2014 0.315 Yes Y 0.0124 0.0124 pcilg
DUP008-20140128 160-5365-3 THORIUM-234 2/5/2014 0.805 Yes Y 0.248 0.248 pcilg
DUP008-20140128 160-5365-3 URANIUM 2/5/2014 0.805 Yes Y 0.248 0.248 pcifg

Page 11 of 31



SDG: 16053651

Analytical Method  E01.1

Sample D Lab Sample D Chemical Name Anal Dats _ Result Report Detect LabQual ValQual Finalgual  RL MDL _ Units
DUP008-20140128 160-5365-3 RADIUM-228 2/5/2014 0.852 Yes Y 0.0392 0.0392 pcilg
DUP008-20140128 160-5365-3 POTASSIUM-40 2/5/2014 14.8 Yes Y 0.117 0.117 pci/g
DUP008-20140128LR 160-5365-3LLR LEAD-210 2/6/2014 0.6893 Yes Y 0.212 0.212 pci/g
DUP008-20140128LR 160-5365-3LR LEAD-212 21612014 1.01 Yes Y 0.0177 0.0177 pcilg
DUP008-20140128LR 160-5365-3LR ACTINIUM 228 2/6/2014 0.9402 Yes Y 0.0412 0.0412 pcilg
DUP008-20140128LR 160-5365-3LR LEAD-214 2/6/2014 0.752 Yes Y 0.0234 0.0234 pcilg
DUP008-20140128LR 160-5365-3LR POTASSIUM-40 2/6/2014 15.44 Yes Y 0.125 0.125 pci/g
DUP008-20140128LR 160-5365-3LR PROTACTINIUM 231 2/6/2014 -0.2448 Yes Y U U 0.336 0.336 pcilg
DUPQ008-20140128LR 160-5365-3LR URANIUM-235 2/6/2014 0.08139 Yes Y 0.0509 0.0509 pcilg
DUP008-20140128LR 160-5365-3LR THALLIUM-208 2/6/2014 0.3116 Yes Y 0.0119 0.0119 pcilg
DUP008-20140128LR 160-5365-3LR RADIUM-228 2/6/2014 0.9402 Yes Y 0.0412 0.0412 pcilg
DUP008-20140128LR 160-5365-3LR RADIUM-226 2/6/2014 1.804 Yes Y 0.249 0.249 pci/g
DUP008-20140128LR 160-5365-3LR Protactinium 234 2/6/2014 2.426 Yes Y 1.53 1.53 pcilg
DUP008-20140128LR 160-5365-3LR COBALT-60 2/6/2014 0.001185 Yes Y U U 0.0124 0.0124 pcilg
DUP008-20140128LR 160-5365-3LR CESIUM-137 2/6/2014 0.0001238 Yes Y U U 0.0141 0.0141  pcilg
DUP008-20140128LLR 160-5365-3LR BISMUTH-214 2/6/2014 0.6875 Yes Y 0.0241 0.0241 pcilg
DUP008-20140128LR 160-5365-3LR AMERICIUM-241 2/6/2014 0.007794 Yes Y U U 0.0296 0.0296 pcilg
DUP008-20140128LR 160-5365-3LR URANIUM 2/6/12014 0.7137 Yes Y 0.255 0.255 pcilg
DUP008-20140128LR 160-5365-3LR THORIUM-234 2/6/2014 0.7137. Yes Y 0.255 0.255 pci/g
DUP008-20140128LR 160-5365-3LR BISMUTH-212 2/6/2014 1.046 Yes Y 0.166 0.166 pcilg
FB011-20140128 160-5365-2 PROTACTINIUM 231 21312014 43 Yes Y U U 92.8 92.8 pci/l

FB011-20140128 160-5365-2 ACTINIUM 228 2/3/2014 7.93 Yes Y U U 156.0 15.0 pci/l

FB011-20140128 160-5365-2 BISMUTH-212 2/3/12014 23 Yes Y U U 54.5 54.5 pci/l

FB011-20140128 160-5365-2 BISMUTH-214 2/3/2014 -8.75 Yes Y U U 12.3 12.3 peill

FB011-20140128 160-5365-2 CESIUM-137 2/3/12014 1.23 Yes Y U U 478 478 pci/l
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SDG: 16053651

Analytical Method ~ E901.1

Sample ID Lab Sample D Chemical Name Anal Dats _ Result Report Detect iabQual ValQual Fnalgual  RL ML Units
FB011-20140128 160-5365-2 LEAD-212 2/3/2014 1.31 Yes Y U U 7.39 7.39 peifl
FB011-20140128 160-5365-2 POTASSIUM-40 2/3/2014 -62 Yes Y U U 83.3 83.3 peill
FB011-20140128 160-5365-2 Protactinium 234 2/3/2014 85.4 Yes Y U U 775 775 pcill
FB011-20140128 160-5365-2 LEAD-214 2/3/2014 3.8 Yes Y U U 7.96 7.96 peifl
FB011-20140128LR 160-5365-2LR BISMUTH-212 2/3/2014 14.64 Yes Y U U 46.8 46.8 pcill
FB011-20140128LR 160-5365-2LR ACTINIUM 228 2/3/2014 6.573 Yes Y U U 12.4 12.4 pci/l
FB011-20140128LR 160-5365-2LR Protactinium 234 2/3/2014 -291.1 Yes Y U U 567 567 pci/l
FB011-20140128LR 160-5365-2LR AMERICIUM-241 2/3/12014 -0.08984 Yes Y U U 7.95 7.95 pci/l
FB011-20140128LR 160-5365-2LR BISMUTH-214 2/3/2014 1.876 Yes Y U U 10.4 10.4 pci/l
FB011-20140128LR 160-5365-2LR CESIUM-137 2/3/12014 0.4787 Yes Y U 9} 3.68 3.68 pci/l
FB011-20140128LR 160-5365-2L.R COBALT-60 2/3/12014 0.8132 Yes Y U U 4.31 4.31 pci/l
FB011-20140128LR 160-5365-2LR LEAD-212 2/3/2014 -1.257 Yes Y U U 7.47 7.47 pcifl
FB011-20140128LR 160-5365-2LR LEAD-214 2/3/2014 -3.641 Yes Y U U 9.41 9.41 pci/l
FB011-20140128LR 160-5365-2LR POTASSIUM-40 2/3/12014 35.96 Yes Y U U 541 54.1 pci/l
FB011-20140128LR 160-5365-2LR PROTACTINIUM 231 2/3/12014 20.6 Yes Y U U 101 101 pci/l
LT-G-029-2-4-20140128 160-5365-1 RADIUM-228 2/512014 1.18 Yes Y 0.0404 0.0404 pci/g
LT-G-029-2-4-20140128 160-5365-1 ACTINIUM 228 2/5/2014 1.18 Yes Y 0.0404 0.0404 pcilg
LT-G-029-2-4-20140128 160-5365-1 URANIUM-235 2/5/12014 0.0953 Yes Y U 0.0584 0.0584 pcilg
L.T-G-029-2-4-20140128 160-5365-1 URANIUM 2/5/2014 1.06 Yes Y 0.266 0.266 pcilg
LT-G-029-2-4-20140128 160-5365-1 THALLIUM-208 2/5/12014 0.393 Yes Y 0.0142 0.0142 pcilg
LT-G-029-2-4-20140128 160-5365-1 RADIUM-226 2/5/2014 2.44 Yes Y 0.262 0.262 pcilg
LT-G-029-2-4-20140128 160-5365-1 Protactinium 234 2/5/12014 2.58 Yes Y 1.38 1.38 pci/g
LT-G-029-2-4-20140128 160-5365-1 PROTACTINIUM 231 2/5/2014 -0.398 Yes Y U U 0.382 0.382 pcilg
LT-G-029-2-4-20140128 160-5365-1 POTASSIUM-40 2/5/2014 20.4 Yes Y 0.131 0.131 pci/g
LT-G-029-2-4-20140128 160-5365-1 LEAD-214 2/5/2014 0.93 Yes Y 0.0264 0.0264 pci/g
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SDG: 16053651

Analytical Method  E©01.1

Sampie D Lab Sampie D Chemical Name Anal Date  Result Report Detect LabQual ValQual FAnalgual RL MDL  Units
LT-G-029-2-4-20140128 160-5365-1 LEAD-212 2/5/2014 1.26 Yes Y 0.0182 0.0182 pcilg
LT-G-029-2-4-20140128 160-5365-1 LEAD-210 2/5/2014 0.891 Yes Y 0.207 0.207 pci/g
LT-G-029-2-4-20140128 160-5365-1 BISMUTH-214 2/5/12014 0.832 Yes Y 0.0256 0.0256 pci/g
LT-G-029-2-4-20140128 160-5365-1 BISMUTH-212 2/5/2014 1.17 Yes Y 0.155 0.155 pci/g
LT-G-029-2-4-20140128 160-5365-1 THORIUM-234 2/5/2014 1.06 Yes Y 0.266 0.266 pci/g
Analytical Methed  E°03.0

Sample I LabSampie D Chemical Name Anal Dats  Result Report Detect LabQual ValQual Fnalqual AL MDL  Units
1601034751A 1601034751A RADIUM-226 2/11/2014 0.06645 Yes Y U U 0.158 0.158 pci/l
FB011-20140128 160-5365-2 RADIUM-226 2/12/2014 0.136 Yes Y 0.122 0.122 pcifl
Analytical Methed = E904.0

Sampie D Lah Sampie  Chemical Name Anal Date  Result Report Detect LabQual ValQual FAnalqual RL MDL Units
1601033121A 1601033121A RADIUM-228 2/10/2014 -0.05795 Yes Y U U 0.300 0.300 pci/l
FB011-20140128 160-5365-2 RADIUM-228 2/10/2014 0.108 Yes Y U U 0.304 0.304 pci/l
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SDG: 16054051

Analytical Method ~ A-01-R

Sampis D Lab Sampie 1D Chemical Name Anal Dats  Rasuit Report Detect labQual VaiQual Fnalgual Rl MDL _ Units
1601044961A 1601044961A  THORIUM-230 2/19/2014 0.06597 Yes Y u U 0.0787 0.0787 pcilg
1601044961A 1601044961A  THORIUM-228 2/19/2014 0.04611 Yes Y U u 0.101 0.101 pcilg
1601044961A 1601044961A  THORIUM 2/19/2014 -0.003879 Yes Y U U 0.0537 0.0537 pcilg
1601044971A 1601044971A URANIUM 233 AND 234 2/19/2014 0.06962 Yes Y 0.0615 0.0615 pcilg
1601044971A 1601044971A URANIUM-235 2/19/2014 0 Yes Y U U 0.0404 0.0404 pcilg
1601044971A 16010449?1A URANIUM 2/19/2014 0.06071 Yes Y 0.0561 0.0561 pcilg
1601045141A 1601045141A  THORIUM-230 2/17/2014 0.1357 Yes Y 0.0292 0.0292 pcill

1601045141A 1601045141A  THORIUM 211712014 0.001208 Yes Y u U 0.0535 0.0535 pcill

1601045141A 1601045141A  THORIUM-228 2/17/2014 0.08048 Yes Y U U 0.127 0.127 pcill

1601045161A 1601045161A URANIUM 2/14/2014 0 Yes Y U U 0.0493 0.0493  pcifl

1601045161A 1601045161A URANIUM 233 AND 234 2/14/2014 0.008228 Yes Y U v 0.0922 0.0922  pci/l

1601045161A 1601045161A URANIUM-235 2/14/2014 0.01024 Yes Y U U 0.115 0.115 pcifl

FB014-20140131 160-5405-5 URANIUM-235 2/14/2014 0 Yes Y u U 0.0651 0.0651 pcill

FB014-20140131 160-5405-5 URANIUM 233 AND 234 2/14/2014 0.0436 Yes Y U U 0.0977 0.0977  pcill

FB014-20140131 160-5405-5 URANIUM 2/14/2014 0 Yes Y u U 0.0522 0.0522  pcill

FB014-20140131 160-5405-5 THORIUM 2/17/2014 0.0229 Yes Y u U 0.0343 0.0343 pcill

FB014-20140131 160-5405-5 THORIUM-230 2/17/2014 0.173 Yes Y U 0.0345 0.0345 pcill

FB014-20140131 160-5405-5 THORIUM-228 2/17/2014 0.0384 Yes Y u U 0.122 0.122 peill

FB015-20140131 160-5405-6 URANIUM 2/14/2014 0.0428 Yes Y U U 0.0959 0.0959 pcifl

FB015-20140131 160-5405-6 URANIUM 233 AND 234 2/14/2014 0.0472 Yes Y U U 0.0830 0.0830 pcill

FB015-20140131 160-5405-6 URANIUM-235 21412014 0.0641 Yes Y 0.0641 0.0641  pcifl

FB015-20140131 160-5405-6 THORIUM-230 2/17/2014 0.175 Yes Y u 0.0399 0.0399 pcill

FB015-20140131 160-5405-6 THORIUM-228 2/17/2014 0.13 Yes Y u U 0.132 0.132 peifl

FB015-20140131 160-5405-6 THORIUM 2/17/2014 0.0284 Yes Y U v 0.0636 0.0636 pcill

LT-R-001-0-5-20140131 160-5405-1 THORIUM 2/19/2014 0.442 Yes Y 0.0565 0.0565 pci/g
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SDG: 16054051

Analytical Method ~ A-01-R

Sampie D Lab Sampie D  Chemical Name Anal Date  Resuit Report Detect LabQual ValQual Fnalgual RL MDL__ Units
LT-R-001-0-5-20140131 160-5405-1 THORIUM-228 2/19/2014 0.545 Yes Y 0.0824 0.0824 pcilg
LT-R-001-0-5-20140131 160-5405-1 THORIUM-230 2/19/2014 0.584 Yes Y 0.0710 0.0710 pcilg
LT-R-001-0-5-20140131 160-5405-1 URANIUM-235 2/19/2014 -0.000918 Yes Y 0.120 0.120 pcilg
LT-R-001-0-5-20140131 160-5405-1 URANIUM 233 AND 234 2/19/2014 0.586 Yes Y 0.0613 0.0613 pcig
LT-R-001-0-5-20140131 160-5405-1 URANIUM 2/19/2014 0.467 Yes Y 0.0837 0.0837 pcilg
LT-R-001-0-5-20140131LR 160-5405-1LR  THORIUM-230 2/19/2014 0.6556 Yes Y 0.0903 0.0903 pcilg
LT-R-001-0-5-20140131LR 160-5405-1LR  THORIUM 2/19/2014 0.6586 Yes Y 0.102 0.102 pcifg
LT-R-001-0-5-20140131LR 160-5405-1LR  THORIUM-228 2/19/2014 0.8142 Yes Y 0.105 0.105 pcilg
LT-R-001-0-5-20140131LR 160-5405-1LR  URANIUM 2/19/2014 0.5087 Yes Y 0.0311 0.0311  pci/g
LT-R-001-0-5-20140131LR 160-5405-1LR  URANIUM-235 2/19/2014 0.02104 Yes Y 0.0673 0.0673 pcilg
LT-R-001-0-5-20140131LR 160-5405-1LR  URANIUM 233 AND 234 2/19/2014 0.5208 Yes Y 0.0673 0.0673 pcilg
LT-R-001-5-10-20140131 160-5405-2 THORIUM-230 2/19/2014 0.663 Yes Y 0.0807 0.0807 pcilg
LT-R-001-5-10-20140131 160-5405-2 THORIUM 2/19/2014 0.766 Yes Y 0.0947 0.0847 pcilg
LT-R-001-5-10-20140131 160-5405-2 THORIUM-228 2/19/2014 0.626 Yes Y 0.102 0.102 pci/g
LT-R-001-5-10-20140131 160-5405-2 URANIUM 233 AND 234 2/19/2014 0.59 Yes Y 0.0732 0.0732 pcilg
LT-R-001-5-10-20140131 160-5405-2 URANIUM 2/19/2014 0.684 Yes Y 0.0763 0.0763 pcilg
LT-R-001-5-10-20140131 160-5405-2 URANIUM-235 2/19/2014 0.067 Yes Y 0.0402 0.0402 pcilg
LT-R-001-GW-20140131 160-5405-3 URANIUM 2/14/2014 0.132 Yes Y 0.0823 0.0823 pcifl
LT-R-001-GW-20140131 160-5405-3 URANIUM 233 AND 234 2/14/2014 0.0554 Yes Y 0.105 0.105 pci/l
LT-R-001-GW-20140131 160-5405-3 URANIUM-235 2/14/2014 0.0636 Yes Y 0.0636 0.0636  pcifl
LT-R-001-GW-20140131 160-5405-3 THORIUM-230 2/17/2014 0.117 Yes Y 0.0801 0.0801  pcill
LT-R-001-GW-20140131 160-5405-3 THORIUM 2/17/2014 0.0324 Yes Y% 0.0324 0.0324  pcill
LT-R-001-GW-20140131 160-5405-3 THORIUM-228 211712014 0.134 Yes Y 0.115 0.115 peifl
LT-R-001-GW-20140131LR 160-5405-3LR  URANIUM-235 2/14/2014 0.02066 Yes Y 0.0620 0.0620 pcift
LT-R-001-GW-20140131LR 160-5405-3LR  URANIUM 211412014 0.145 Yes Y 0.0802 0.0802 pcifl
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SDG: 16054051

Analytical Method A-01-R

Sampie D Lab Sample D Chsmical Name Anal Date Result Report Detect Labfual ValOual Fnalgual RL MDL Units
LT-R-001-GW-20140131LR 160-5405-3LR URANIUM 233 AND 234 2/14/2014 0.08717 Yes Y U U 0.131 0.131 pci/l
LT-R-001-GW-20140131LR 160-5405-3LR THORIUM-230 2/17/2014 0.2124 Yes Y 0.0924 0.0924 pcill
LT-R-001-GW-20140131LR 160-5405-3LR THORIUM-228 2/17/2014 0.1378 Yes Y 0.136 0.136 pci/l
LT-R-001-GW-20140131LR 160-5405-3LR THORIUM 2/17/12014 0.02963 Yes Y U U 0.0634 0.0634 pcill
LT-R-002-GW-20140131 160-5405-4 URANIUM 233 AND 234 2/14/2014 3.37 Yes Y 0.731 0.731 pci/l
LT-R-002-GW-20140131 160-5405-4 URANIUM-235 2/14/2014 0.096 Yes Y U U 0.619 0.619 pci/l
LT-R-002-GW-20140131 160-5405-4 URANIUM 2/14/2014 6.06 Yes Y 0.308 0.308 pci/l
LT-R-002-GW-20140131 160-5405-4 THORIUM-228 2/17/2014 4.22 Yes Y 0.910 0.910 pci/l
LT-R-002-GW-20140131 160-5405-4 THORIUM-230 2/17/12014 7.79 Yes Y 0.437 0.437 pci/l
LT-R-002-GW-20140131 160-5405-4 THORIUM 2/17/2014 4.69 Yes Y 0.198 0.198 pcifl
LT-R-003-GW-20140131 160-5405-7 URANIUM-235 2/14/2014 0.178 Yes Y 0.134 0.134 pci/l
LT-R-003-GW-20140131 160-5405-7 URANIUM 233 AND 234 2/14/2014 0.358 Yes Y 0.107 0.107 pci/l
LT-R-003-GW-20140131 160-5405-7 URANIUM 2/14/2014 0.669 Yes Y 0.173 0.173 pci/l
LT-R-003-GW-20140131 160-5405-7 THORIUM-230 2/18/2014 4.16 Yes Y 0.0678 0.0678 pcill
LT-R-003-GW-20140131 160-5405-7 THORIUM 2/18/2014 2.18 Yes Y 0.0674 0.0674 pcill
LT-R-003-GW-20140131 160-5405-7 THORIUM-228 2/18/2014 2.57 Yes Y 0.289 0.289 pci/l
Anﬂvma] Mam E901.1

Sampie D Lab Sample D Chemical Name Anal Date  Result Report  Detect LabQual ValQual Fnalqual RL MpL  Units
1601034951A 1601034951A ACTINIUM 228 2/6/2014 9.184 Yes Y U U 14.8 14.8 pci/l
1601034951A 1601034951A AMERICIUM-241 2/6/2014 2.615 Yes Y u U 4.51 4.51 pci/l
1601034951A 1601034951A BISMUTH-212 2/6/2014 21.48 Yes Y U U 55.2 55.2 pci/l
1601034951A 1601034951A BISMUTH-214 2/6/2014 -10.78 Yes Y U U 12.7 12.7 pci/l
1601034951A 1601034951A COBALT-60 2/6/2014 -0.03265 Yes Y U U 5.78 5.78 pci/l
1601034951A 1601034951A POTASSIUM-40 2/6/2014 -69.51 Yes Y U U 84.7 84.7 pci/l
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SDG: 16054051

Analytical Method

Sampie D Lab Sample 0 Ehemical Name Anal Date  Result Report  Detect labQual ValQual Fnalgual R MDL__ Units
1601034951A 1601034951A CESIUM-137 2/6/2014 1.671 Yes Y U U 4.83 4.83 pcifl

1601034951A 1601034951A LEAD-214 2/6/2014 4.702 Yes Y u U 8.56 8.56 pcifl

1601034951A 1601034951A PROTACTINIUM 231 2/6/2014 6.181 Yes Y U U 114 114 pcift

1601034951A 1601034951A Protactinium 234 2/6/2014 65.89 Yes Y u U 604 604 pcifl

1601034951A 1601034951A LEAD-212 2/6/2014 2.013 Yes Y U U 7.22 7.22 pcifl

1601044951A 1601044951A ACTINIUM 228 2/13/2014 0.008652 Yes Y U U 0.0143 0.0143  pci/g
1601044951A 1601044951A RADIUM-226 2/13/2014 0.02563 Yes Y U U 0.0880 0.0880 pcilg
1601044951A 1601044951A Protactinium 234 2/13/2014 -0.2368 Yes Y U U 0.710 0.710 pcilg
1601044951A 1601044951A PROTACTINIUM 231 2/13/2014 0.02156 Yes Y U U 0.0854 0.0854 pcilg
1601044951A 1601044951A POTASSIUM-40 2/13/2014 -0.0747 Yes Y U U 0.0927 0.0927 pcilg
1601044951A 1601044951A LEAD-212 2/13/2014 0.004461 Yes Y U U 0.00652 0.00652 pcilg
1601044951A 1601044951A LEAD-210 2/13/2014 0.01332 Yes Y u U 0.0836 0.0836 pcilg
1601044951A 1601044951A COBALT-60 2/13/2014 0.001507 Yes Y U u 0.00566 0.00566 pcilg
1601044951A 1601044951A CESIUM-137 2/13/2014 0.001752 Yes Y U U 0.00495 0.00495 pcilg
1601044951A 1601044951A BISMUTH-214 2/13/2014 -0.001624 Yes Y U U 0.0120 0.0120 pcilg
1601044951A 1601044951A  AMERICIUM-241 2/13/2014 -0.0006093 Yes Y U U 0.00660 0.00660 pcifg
1601044951A 1601044951A LEAD-214 2/13/2014 0.01292 Yes Y 0.00634 0.00634 pcilg
1601044951A 1601044951A RADIUM-228 2/13/2014 0.008652 Yes Y u U 0.0143 0.0143  pci/g
1601044951A 1601044951A THALLIUM-208 2/13/2014 0.002789 Yes Y U U 0.00421 0.00421 pcilg
1601044951A 1601044951A THORIUM-234 2/13/2014 0.01201 Yes Y u U 0.0782 0.0782  pcilg
1601044951A 1601044951A URANIUM 2/13/2014 0.01201 Yes Y U U 0.0782 0.0782 pcilg
1601044951A 1601044951A URANIUM-235 2/13/2014 0.008551 Yes Y U U 0.0172 0.0172 pci/g
1601044951A 1601044951A BISMUTH-212 2/13/2014 0.001881 Yes Y U U 0.0472 0.0472 pcilg
FB014-20140131 160-5405-5 ACTINIUM 228 2/6/2014 18.2 Yes Y 9.69 9.69 peill

FB014-20140131 160-5405-5 Protactinium 234 21612014 364 Yes Y U U 474 474 pci/l
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SDG: 16054051

Analytical Method  E©01.1

Sample I Lab Sampield Chemical Name Anal Date  Resuit Report Detsct LabQual ValQual Analqual RL MDL__ Units
FB014-20140131 160-5405-5 PROTACTINIUM 231 2/6/2014 -38.4 Yes Y U U 116 116 peifl
FB014-20140131 160-5405-5 POTASSIUM-40 2/6/2014 18 Yes Y U U 59.0 59.0 peil
FB014-20140131 160-5405-5 LEAD-214 21612014 -4.49 Yes Y U u 10.6 10.6 pcifl
FB014-20140131 160-5405-5 LEAD-212 2/6/2014 -1.53 Yes Y U U 7.40 7.40 peifl
FB014-20140131 160-5405-5 CESIUM-137 2/6/2014 0.0458 Yes Y U U 3.16 3.16 pcifl
FB014-20140131 160-5405-5 BISMUTH-212 2/6/2014 17.5 Yes Y U u 47.9 47.9 pcifl
FB014-20140131 160-5405-5 BISMUTH-214 2/6/2014 5.9 Yes Y U U 10.8 10.8 peifl
FB015-20140131 160-5405-6 PROTACTINIUM 231 2/6/2014 -45.8 Yes Y U U 127 127 pcifl
FB015-20140131 160-5405-6 LEAD-214 2/6/2014 -0.0129 Yes Y u U 12.3 12.3 pci/l
FB015-20140131 160-5405-6 ACTINIUM 228 2/6/2014 8.54 Yes Y U U 16.7 16.7 peifl
FB015-20140131 160-5405-6 BISMUTH-212 2/6/2014 28.6 Yes Y U U 54.5 54.5 pcifl
FB015-20140131 160-5405-6 BISMUTH-214 2/6/2014 4.03 Yes Y U U 121 1241 pci/l
FB015-20140131 160-5405-6 CESIUM-137 2/6/2014 1.51 Yes Y U U 3.87 3.87 pcifl
FB015-20140131 160-5405-6 LEAD-212 2/6/2014 7.62 Yes Y U U 9.90 9.90 pci/l
FB015-20140131 160-5405-6 Protactinium 234 2/6/2014 -286 Yes Y U U 765 765 pci/l
FB015-20140131 160-5405-6 POTASSIUM-40 2/6/2014 -76.9 Yes Y U U 921 92.1 pci/l
LT-R-001-0-5-20140131 160-5405-1 BISMUTH-212 2/13/2014 0.935 Yes Y 0.0958 0.0958 pcilg
LT-R-001-0-5-20140131 160-5405-1 URANIUM-235 2/13/2014 0.0628 Yes Y 0.0438 0.0438 pci/g
LT-R-001-0-5-20140131 160-5405-1 URANIUM 2/13/2014 0.914 Yes Y 0.197 0.197 pcilg
LT-R-001-0-5-20140131 160-5405-1 THORIUM-234 2/13/2014 0.914 Yes Y 0.197 0.197 pcilg
LT-R-001-0-5-20140131 160-5405-1 THALLIUM-208 2/13/2014 0.268 Yes Y 0.00967 0.00967 pcilg
LT-R-001-0-5-20140131 160-5405-1 RADIUM-228 2/13/2014 0.832 Yes Y 0.0292 0.0292 pcilg
LT-R-001-0-5-20140131 160-5405-1 ACTINIUM 228 2/13/2014 0.832 Yes Y 0.0292 0.0292 pcilg
LT-R-001-0-5-20140131 160-5405-1 LEAD-214 2/13/2014 0.787 Yes Y 0.0173 0.0173  pcilg
LT-R-001-0-5-20140131 160-5405-1 BISMUTH-214 2/13/2014 0.716 Yes Y 0.0163 0.0163 pcilg
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SDG: 16054051

Analytical Method  ES01.1

Sample D Lab Sampie D Chemical Name Anal Date  Result Report Detect labQual ValQual Fnalgual RL MDL _ Units
LT-R-001-0-5-20140131 160-5405-1 LEAD-210 2/13/2014 0.759 Yes Y 0.196 0.196 pcilg
LT-R-001-0-5-20140131 160-5405-1 LEAD-212 2/13/2014 0.892 Yes Y 0.0132 0.0132 pcilg
LT-R-001-0-5-20140131 160-5405-1 Protactinium 234 2/13/2014 1.05 Yes Y 1.15 1.15 pcifg
LT-R-001-0-5-20140131 160-5405-1 PROTACTINIUM 231 2/13/2014 -0.351 Yes Y 0.261 0.261  pcilg
LT-R-001-0-5-20140131 160-5405-1 POTASSIUM-40 2/13/2014 10.4 Yes Y 0.0866 0.0866 pcilg
LT-R-001-0-5-20140131 160-5405-1 RADIUM-226 2/13/2014 1.59 Yes Y 0.179 0.179 pcilg
LT-R-001-0-5-20140131LR 160-5405-1LR  CESIUM-137 2/14/2014 -0.002527 Yes Y 0.00796 0.00796 pci/g
LT-R-001-0-5-20140131LR 160-5405-1LR  COBALT-60 2/14/2014 0.001165 Yes Y 0.00922 0.00922 pci/g
LT-R-001-0-5-20140131LR 160-5405-1LR  ACTINIUM 228 2/14/2014 0.8058 Yes Y 0.0316 0.0316  pci/g
LT-R-001-0-5-20140131LR 160-5405-1LR  AMERICIUM-241 2/14/2014 -0.002041 Yes Y 0.0240 0.0240 pcilg
LT-R-001-0-5-20140131LR 160-5405-1LR  BISMUTH-212 2/14/2014 0.858 Yes Y 0.0883 0.0883 pcilg
LT-R-001-0-5-20140131LR 160-5405-1LR  BISMUTH-214 2/14/2014 0.7104 Yes Y 0.0184 0.0184 pcilg
LT-R-001-0-5-20140131LR 160-5405-1LR  URANIUM-235 2/14/2014 0.05683 Yes Y 0.0417 0.0417  pcilg
LT-R-001-0-5-20140131LR 160-5405-1LR ~ PROTACTINIUM 231 2114/2014 -0.3301 Yes Y 0.251 0.251 pci/g
LT-R-001-0-5-20140131LR 160-5405-1LR  THORIUM-234 2/14/2014 0.797 Yes Y 0.199 0.199 pci/g
LT-R-001-0-5-20140131LR 160-5405-1LR  LEAD-210 2/14/2014 0.8262 Yes Y 0.184 0.184 pcifg
LT-R-001-0-5-20140131LR 160-5405-1LR  LEAD-212 2/14/2014 0.8117 Yes Y 0.0169 0.0169 pci/g
LT-R-001-0-5-20140131LR 160-5405-1LR  THALLIUM-208 2/14/2014 0.2702 Yes Y 0.00911  0.00911 pcilg
LT-R-001-0-5-20140131LR 160-5405-1LR  RADIUM-228 2/14/2014 0.8058 Yes Y 0.0316 0.0316 pci/g
LT-R-001-0-5-20140131LR 160-5405-1LR  RADIUM-226 2/14/2014 1.663 Yes Y 0.191 0.191 pci/g
LT-R-001-0-5-20140131LR 160-5405-1LR  Protactinium 234 2/14/2014 1.692 Yes Y 0.842 0.842 pcilg
LT-R-001-0-5-20140131LR 160-5405-1LR  URANIUM 2/14/2014 0.797 Yes Y 0.199 0.199 pcilg
LT-R-001-0-5-20140131LR 160-5405-1LR  LEAD-214 2/14/2014 0.8042 Yes Y 0.0186 0.0186 pcilg
LT-R-001-0-5-20140131LR 160-5405-1LR  POTASSIUM-40 2/14/2014 10.9 Yes Y 0.0953 0.0953 pcilg
LT-R-001-5-10-20140131 160-5405-2 ACTINIUM 228 2/13/2014 0.991 Yes Y 0.0354 0.0354 pcilg
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SDG: 16054051

Analytical Methed  E©01.1

Sampie ID Lab Sample D Chemical Name Anal Date  Resuit Report Detsct labQual ValQual Fnalqual RL Mo Units
LT-R-001-5-10-20140131 160-5405-2 BISMUTH-212 2/13/2014 0.956 Yes Y 0.115 0.115 pcilg
LT-R-001-5-10-20140131 160-5405-2 BISMUTH-214 2/13/2014 0.76 Yes Y 0.0219 0.0219 pci/g
LT-R-001-5-10-20140131 160-5405-2 LEAD-214 2/13/2014 0.858 Yes Y 0.0222 0.0222 pcilg
LT-R-001-5-10-20140131 160-5405-2 LEAD-212 2/13/2014 0.945 Yes Y 0.0194 0.0194 pci/g
LT-R-001-5-10-20140131 160-5405-2 Protactinium 234 2/13/2014 2.59 Yes Y 1.1 1.15 pcilg
LT-R-001-5-10-20140131 160-5405-2 POTASSIUM-40 2/13/2014 18 Yes Y 0.127 0.127 pcifg
LT-R-001-5-10-20140131 160-5405-2 LEAD-210 2/13/2014 0.937 Yes Y 0.230 0.230 pcilg
LT-R-001-5-10-20140131 160-5405-2 URANIUM 2/13/2014 0.888 Yes Y 0.235 0.235 pcilg
LT-R-001-5-10-20140131 160-5405-2 THORIUM-234 2/13/2014 0.888 Yes Y 0.235 0.235 pci/g
LT-R-001-5-10-20140131 160-5405-2 THALLIUM-208 2/13/2014 0.316 Yes Y 0.0105 0.0105 pci/g
LT-R-001-5-10-20140131 160-5405-2 PROTACTINIUM 231 2/13/2014 -0.264 Yes Y U u 0.293 0.293 pcilg
LT-R-001-5-10-20140131 160-5405-2 RADIUM-228 2/13/2014 0.991 Yes Y 0.0354 0.0354 pci/g
LT-R-001-5-10-20140131 160-5405-2 RADIUM-226 2/13/2014 1.87 Yes Y 0.218 0.218 pci/g
LT-R-001-5-10-20140131 160-5405-2 URANIUM-235 2/13/2014 0.0883 Yes Y 0.0483 0.0483 pcilg
LT-R-001-GW-20140131 160-5405-3 LEAD-214 2/6/2014 56.1 Yes Y 10.4 10.4 pcifl
LT-R-001-GW-20140131 160-5405-3 POTASSIUM-40 2/6/2014 13 Yes Y U U 75.7 75.7 pcill
LT-R-001-GW-20140131 160-5405-3 CESIUM-137 2/6/2014 -2.31 Yes Y u U 5.43 5.43 pci/l
LT-R-001-GW-20140131 160-5405-3 LEAD-212 2/6/2014 . 0.146 Yes Y U U 7.88 7.88 pci/l
LT-R-001-GW-20140131 160-5405-3 PROTACTINIUM 231 2/6/2014 -33.8 Yes Y U U 120 120 pci/l
LT-R-001-GW-20140131 160-5405-3 BISMUTH-212 2/6/2014 12.1 Yes Y u u 47.6 47.6 peifl
LT-R-001-GW-20140131 160-5405-3 BISMUTH-214 2/6/2014 57.4 Yes Y 11.3 113 pcifl
LT-R-001-GW-20140131 160-5405-3 Protactinium 234 2/6/2014 -2.43 Yes Y U U 508 508 pci/l
LT-R-001-GW-20140131 160-5405-3 ACTINIUM 228 2/6/12014 12.1 Yes Y U U 12.5 12.5 peill
LT-R-001-GW-20140131LR 160-5405-3LR  POTASSIUM-40 27/2014 -75.4 Yes Y U U 78.3 78.3 pcifl
LT-R-001-GW-20140131LR 160-5405-3LR  PROTACTINIUM 231 2/7/2014 11.07 Yes Y u u 138 138 pcifl
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SDG: 16054051

Analytical Method ES01.1

Sampie D LabSampie @ Chemical Name Anal Date  Resuit Report Detsct LabQual ValQual Fnalqual RL MDL _ Uniis
LT-R-001-GW-20140131LR 160-5405-3LR  Protactinium 234 21712014 247.7 Yes Y u U 469 469 pcifl
LT-R-001-GW-20140131LR 160-5405-3LR  ACTINIUM 228 2/7/2014 -1.236 Yes Y U U 17.4 17.4 pci/l
LT-R-001-GW-20140131LR 160-5405-3LR  CESIUM-137 2[7/2014 0.03227 Yes Y U U 4.75 4.75 pcifl
LT-R-001-GW-20140131LR 160-5405-3LR ~ LEAD-212 2/7/2014 1.186 Yes Y U U 8.08 8.08 pcill
LT-R-001-GW-20140131LR 160-5405-3LR  LEAD-214 2/7/2014 45.59 Yes Y 10.5 10.5 pcifi
LT-R-001-GW-20140131LR 160-5405-3LR  BISMUTH-214 2/7/2014 36.35 Yes Y 11.7 1.7 pci/l
LT-R-001-GW-20140131LR 160-5405-3LR  AMERICIUM-241 21712014 -0.4542 Yes Y U U 9.30 9.30 pcill
LT-R-001-GW-20140131LR 160-5405-3LR ~ COBALT-60 2/7/2014 0.7588 Yes Y U u 4.56 4.56 pcifl
LT-R-001-GW-20140131LR 160-5405-3LR  BISMUTH-212 21772014 -16.51 Yes Y U u 56.9 56.9 pci/l
LT-R-002-GW-20140131 160-5405-4 BISMUTH-214 2/6/2014 21.7 Yes Y 9.93 9.93 pci/l
LT-R-002-GW-20140131 160-5405-4 CESIUM-137 21612014 1.49 Yes Y u U 3.88 3.88 pci/l
LT-R-002-GW-20140131 160-5405-4 BISMUTH-212 2/6/2014 25.2 Yes Y U U 47.0 47.0 pci/l
LT-R-002-GW-20140131 160-5405-4 LEAD-212 2/6/2014 11 Yes Y 7.83 7.83 peift
LT-R-002-GW-20140131 160-5405-4 Protactinium 234 2/6/2014 -362 Yes Y U U 554 554 pci/l
LT-R-002-GW-20140131 160-5405-4 PROTACTINIUM 231 2/6/2014 -14.8 Yes Y u u 109 109 pci/l
LT-R-002-GW-20140131 160-5405-4 POTASSIUM-40 2/6/2014 88.4 Yes Y 51.0 51.0 pei/l
LT-R-002-GW-20140131 160-5405-4 LEAD-214 2/6/2014 34.2 Yes Y 9.81 9.81 pcifl
LT-R-002-GW-20140131 160-5405-4 ACTINIUM 228 2/6/2014 27.2 Yes Y 134 13.4 pci/l
LT-R-003-GW-20140131 160-5405-7 Protactinium 234 2/6/2014 38 Yes Y U u 596 596 peill
LT-R-003-GW-20140131 160-5405-7 PROTACTINIUM 231 2/6/2014 7.28 Yes Y U u 95.7 95.7 pci/t
LT-R-003-GW-20140131 160-5405-7 POTASSIUM-40 2/6/2014 3.3 Yes Y u U 60.2 60.2 pci/l
LT-R-003-GW-20140131 160-5405-7 ACTINIUM 228 2/6/2014 7.82 Yes Y U u 14.7 14.7 peill
LT-R-003-GW-20140131 160-5405-7 LEAD-212 2/6/2014 2.98 Yes Y U u 7.36 7.36 pcifl
LT-R-003-GW-20140131 160-5405-7 BISMUTH-212 2/6/2014 15.9 Yes Y u U 42.4 42.4 pci/l
LT-R-003-GW-20140131 160-5405-7 BISMUTH-214 2/6/2014 64.7 Yes Y 7.97 7.97 peill
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SDG: 16054051

Analytical Mathed  E901.1

Sampie D Lab Sample @  Chemical Name Anal Daie  Result Report Detect LabQual ValQual Hnalgual  RL MDL Units
LT-R-003-GW-20140131 160-5405-7 CESIUM-137 2/6/2014 0.0798 Yes Y U U 4.27 4.27 pci/l
LT-R-003-GW-20140131 160-5405-7 LEAD-214 2/6/12014 71.2 Yes Y 10.4 10.4 pcifl
Analytical Method  ES03.0

Sample D LabSample D Chemical Name Anal Date__ Result Report Detect labQual ValQual Fnalmual  RL MpL  Uniis
1601034751A 1601034751A RADIUM-226 2/11/2014 0.06645 Yes Y U U 0.158 0.158 peifl
FB014-20140131 160-5405-5 RADIUM-226 2/11/2014 0.0875 Yes Y U U 0.155 0.155 pci/l
FB014-20140131LR 160-5405-5LR RADIUM-226 2/11/2014 0.1224 Yes Y U U 0.149 0.149 pci/l
FB015-20140131 160-5405-6 RADIUM-226 2/11/2014 0.0567 Yes Y U U 0.147 0.147 pei/l
LT-R-001-GW-20140131 160-5405-3 RADIUM-226 2/11/2014 0.426 Yes Y 0.136 0.136 pei/l
LT-R-002-GW-20140131 160-5405-4 RADIUM-226 2/11/2014 7.4 Yes Y 0.283 0.283 pci/l
LT-R-003-GW-20140131 160-5405-7 RADIUM-226 2/12/2014 3.53 Yes Y 0.125 0.125 pcifl
Analytical Methed E©04.0

Sampie D Lab Sample D Chemical Name Anal Date  Resuit Report _ Detect LabQual ValQual Analqual RL MDL  Units
1601033121A 1601033121A RADIUM-228 2/10/2014 -0.05795 Yes Y U U 0.300 0.300 pei/l
FB014-20140131 160-5405-5 RADIUM-228 2/10/2014 0.217 Yes Y U U 0.387 0.387 pci/l
FB015-20140131 160-5405-6 RADIUM-228 2/10/2014 0.00759 Yes Y ] U 0.333 0.333 pci/l
LT-R-001-GW-20140131 160-5405-3 RADIUM-228 2/10/2014 0.535 Yes Y 0.364 0.364 pei/l
LT-R-001-GW-20140131LR 160-5405-3LR RADIUM-228 2/10/2014 0.1935 Yes Y U U 0.359 0.359 pcill
LT-R-002-GW-20140131 160-5405-4 RADIUM-228 2/10/2014 3.07 Yes Y 0.730 0.730 pcifl
LT-R-003-GW-20140131 160-5405-7 RADIUM-228 2/10/2014 1.8 Yes Y 0.369 0.369 pci/l
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SDG: 16054052

Analytical Method E®03.0

Sampie D Lab Sampie D Chemical Name Anal Date _ Result Report Detsct LabQual ValQual Fnalgual RL MDL _ Units
1601127391A 1601127391A RADIUM-226 3/30/2014 0.05449 Yes Y U U 0.0633 0.0633 pcill
LT-R-002-GW-20140131 160-5405-4 RADIUM-226 3/30/2014 1.27 Yes Y 0.152 0.152 pcifl
LT-R-003-GW-20140131 160-5405-7 RADIUM-226 3/30/2014 0.852 Yes Y 0.0628 0.0628 pci/l
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SDG: 16054811

Analytical Method ~ A-01-R

Sampis Lab Sampie D Chemical Name Anal Dats  Resuit Report Detsct labQual ValQual Fnalqual Rl MDL  Units
1601051031A 1601051031A  THORIUM-230 2/20/2014 0.07563 Yes Y U U 0.100 0.100 pcilg
1601051031A 1601051031A  THORIUM 2/20/2014 -0.009951 Yes Y U u 0.0687 0.0687 pcilg
1601051031A 1601051031A  THORIUM-228 2/20/2014 0.05264 Yes Y U U 0.0869 0.0869 pcilg
1601051051A 1601051051A URANIUM 233 AND 234 2/20/2014 0.02747 Yes Y u U 0.0726 0.0726 pcilg
1601051051A 1601051051A URANIUM-235 2/20/2014 0.01351 Yes Y u U 0.0823 0.0823 pcilg
1601051051A 1601051051A URANIUM 21202014 0.02359 Yes Y u U 0.0781 0.0781 pcilg
LT-G-019-8-10-20140206 160-5481-1 THORIUM-230 2/20/2014 0.268 Yes Y 0.115 0.115 pcilg
LT-G-019-8-10-20140206 160-5481-1 THORIUM-228 2/20/2014 0.352 Yes Y 0.124 0.124 pcilg
LT-G-019-8-10-20140206 160-5481-1 THORIUM 2/20/2014 0.205 Yes Y 0.0802 0.0802 pcilg
LT-G-019-8-10-201402086 160-5481-1 URANIUM 233 AND 234 2/20/2014 0.27 Yes Y 0.0696 0.0696 pcilg
LT-G-019-8-10-20140206 160-5481-1 URANIUM-235 2/20/2014 -0.00251 Yes Y U U 0.0610 0.0610 pcilg
LT-G-019-8-10-20140206 160-5481-1 URANIUM 2/20/2014 0.2 Yes Y 0.0558 0.0558 pciflg
LT-G-019-8-10-20140206LR ~ 160-5481-1ILR  THORIUM-228 2/20/2014 0.3423 Yes Y 0.111 0.111 pcilg
LT-G-019-8-10-20140206LR ~ 160-5481-1LR  THORIUM 2/20/2014 0.2574 Yes Y 0.0830 0.0830 pcilg
LT-G-019-8-10-20140206LR  160-5481-1LR  THORIUM-230 2/20/2014 0.4452 Yes Y 0.0953 0.0953 pcilg
LT-G-019-8-10-20140206LR ~ 160-5481-1LR  URANIUM 2/20/2014 0.3431 Yes Y 0.0645 0.0645 pcilg
LT-G-019-8-10-20140206LR  160-5481-1ILR  URANIUM 233 AND 234 2/20/2014 0.3515 Yes Y 0.0760 0.0760 pcilg
LT-G-019-8-10-20140206LR  160-5481-1LR  URANIUM-235 2/20/2014 0 Yes Y U U 0.0465 0.0465 pcilg
Analytical Mathod E901.1

Sampie D LabSampie D Chemical Name Anal Date  Resuit Report  Detsct LabQual ValQual Fnalgual RL MoL  Units
1601044951A 1601044951A LEAD-210 2/13/2014 0.01332 Yes Y U U 0.0836 0.0836 pcilg
1601044951A 1601044951A Protactinium 234 2/13/2014 -0.2368 Yes Y U U 0.710 0.710 pciflg
1601044951A 1601044851A PROTACTINIUM 231 2/13/2014 0.02156 Yes Y U U 0.0854 0.0854 pci/g
1601044951A 1601044951A RADIUM-228 2/13/2014 0.008652 Yes Y U U 0.0143 0.0143 pcilg
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SDG: 16054811

Analytical Method E©01.1

Sampie D Lab Sampie ) Chemical Name Anal Date  Resuit Report Detsct LabQual ValQual Fnalgual RL MDL__ Units
1601044951A 1601044951A  THALLIUM-208 2/13/2014 0.002789 Yes Y U U 0.00421 0.00421 pcilg
1601044951A 1601044951A  AMERICIUM-241 2/13/2014 -0.0006093 Yes Y U U 0.00660 0.00660 pcilg
1601044951A 1601044951A  ACTINIUM 228 2/13/2014 0.008652 Yes Y U U 0.0143 0.0143 pcilg
1601044951A 1601044951A RADIUM-226 2/13/2014 0.02563 Yes Y U U 0.0880 0.0880 pcilg
1601044951A 1601044951A CESIUM-137 2/13/2014 0.001752 Yes Y U U 0.00495 0.00495 pcilg
1601044951A 1601044951A  THORIUM-234 2/13/2014 0.01201 Yes Y u U 0.0782 0.0782 pcilg
1601044951A 1601044951A LEAD-212 2/13/2014 0.004461 Yes Y U U 0.00652 0.00652 pcilg
1601044951A 1601044951A LEAD-214 2/13/2014 0.01292 Yes Y 0.00634 0.00634 pcilg
1601044951A 1601044951A COBALT-60 2/13/2014 0.001507 Yes Y U U 0.00566 0.00566 pcifg
1601044951A 1601044951A URANIUM 2/13/2014 0.01201 Yes Y u u 0.0782 0.0782 pcilg
1601044951A 1601044951A BISMUTH-212 2/13/2014 0.001881 Yes Y u U 0.0472 0.0472 pcifg
1601044951A 1601044951A POTASSIUM-40 2/13/2014 -0.0747 Yes Y U U 0.0927 0.0927 pcilg
1601044951A 1601044951A BISMUTH-214 211312014 -0.001624 Yes Y U U 0.0120 0.0120 pcilg
1601044951A 1601044951A URANIUM-235 2/13/2014 0.008551 Yes Y U U 0.0172 0.0172 pcilg
LT-G-019-8-10-20140206 160-5481-1 RADIUM-228 2/14/2014 0.349 Yes Y 0.0226 0.0226 pcilg
LT-G-019-8-10-20140206 160-5481-1 URANIUM 2/14/2014 0.347 Yes Y 0.130 0.130 pcilg
LT-G-019-8-10-20140206 160-5481-1 ACTINIUM 228 214/2014 0.349 Yes Y 0.0226 0.0226  pcilg
LT-G-019-8-10-20140206 160-5481-1 BISMUTH-212 2/14/2014 0.424 Yes Y 0.0738 0.0738 pcilg
LT-G-019-8-10-20140206 160-5481-1 BISMUTH-214 2114/2014 0.294 Yes Y 0.0117 0.0117 pcilg
LT-G-019-8-10-20140206 160-5481-1 LEAD-210 2/14/2014 0.242 Yes Y 0.117 0.117 pcilg
LT-G-019-8-10-20140206 160-5481-1 LEAD-212 2/14/2014 0.353 Yes Y 0.00832 0.00832 pcilg
LT-G-019-8-10-20140206 160-5481-1 LEAD-214 2/14/2014 0.325 Yes Y 0.0125 0.0125 pcilg
LT-G-019-8-10-20140206 160-5481-1 POTASSIUM-40 2/14/2014 10 Yes Y 0.0643 0.0643 pcilg
LT-G-019-8-10-20140206 160-5481-1 PROTACTINIUM 231 2/14/2014 -0.184 Yes Y U U 0.169 0.169 peilg
LT-G-019-8-10-20140206 160-5481-1 Protactinium 234 2114/2014 0.626 Yes Y u U 0.842 0.842 pcilg
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SDG: 16054811

Analytical Method  E©01.1

Sampie D Lab Sampie D Chemical Name Anal Date  Resuit Report  Detect LabQual ValQual Hnalqual RL MDL  Units
LT-G-019-8-10-20140206 160-5481-1 RADIUM-226 2/14/2014 0.749 Yes Y 0.119 0.119 pci/g
LT-G-019-8-10-20140206 160-5481-1 THORIUM-234 2/14/2014 0.347 Yes Y 0.130 0.130 pci/g
LT-G-019-8-10-20140206 160-5481-1 THALLIUM-208 2/14/2014 0.102 Yes Y 0.00526 0.00526 pci/g
LT-G-019-8-10-20140206 160-5481-1 URANIUM-235 2/14/2014 0.0433 Yes Y 0.0287 0.0287 pci/g
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SDG: 16054851

Analytical Method ~ A-O1-R

Sampie D Lab Sample D Chemical Naine Anal Date  Resuit Report Detsct iab(Qual ValQual Fnalqual RL ML Units
1601051031A 1601051031A  THORIUM-230 2/20/2014 0.07563 Yes Y U U 0.100 0.100 pcilg
1601051031A 1601051031A  THORIUM-228 2/20/2014 0.05264 Yes Y U U 0.0869 0.0869 pcilg
1601051031A 1601051031A  THORIUM 2/20/2014 -0.009951 Yes Y U u 0.0687 0.0687 pcilg
1601051051A 1601051051A URANIUM 2/20/2014 0.02359 Yes Y U u 0.0781 0.0781 pcilg
1601051051A 1601051051A URANIUM-235 2/20/2014 0.01351 Yes Y u U 0.0823 0.0823 pcilg
1601051051A 1601051051A URANIUM 233 AND 234 2/20/2014 0.02747 Yes Y U u 0.0726 0.0726  pcilg
LT-R-002-0-5-20140131 160-5485-1 THORIUM 2/20/2014 0.3756 Yes Y 0.0518 0.0518 pcilg
LT-R-002-0-5-20140131 160-5485-1 THORIUM-228 2/20/2014 0.415 Yes Y 0.0979 0.0979  pci/g
LT-R-002-0-5-20140131 160-5485-1 THORIUM-230 2/20/2014 0.485 Yes Y 0.0759 0.0759  pcilg
LT-R-002-0-5-20140131 160-5485-1 URANIUM-235 2/20/2014 0.00851 Yes Y U U 0.0708 0.0708 pcilg
LT-R-002-0-5-20140131 160-5485-1 URANIUM 233 AND 234 2/20/2014 0.362 Yes Y 0.0708 0.0708 pcilg
LT-R-002-0-5-20140131 160-5485-1 URANIUM 2/20/2014 0.451 Yes Y 0.0667 0.0667 pcilg
LT-R-002-5-10-20140131 160-5485-2 THORIUM-230 2/20/2014 0.856 Yes Y 0.0768 0.0768 pcilg
LT-R-002-5-10-20140131 160-5485-2 THORIUM 21202014 0.489 Yes Y 0.0610 0.0610 pcilg
LT-R-002-5-10-20140131 160-5485-2 THORIUM-228 2/20/2014 0.475 Yes Y 0.0890 0.0890 pcilg
LT-R-002-5-10-20140131 160-5485-2 URANIUM 2/20/12014 0.399 Yes Y 0.0582 0.0582 pcilg
LT-R-002-5-10-20140131 160-5485-2 URANIUM 233 AND 234 2/20/2014 0.411 Yes Y 0.0583 0.0583 pcilg
LT-R-002-5-10-20140131 160-5485-2 URANIUM-235 2/20/2014 0.0227 Yes Y U U 0.0725 0.0725 pcilg
LT-R-003-5-10-20140131 160-5485-3 THORIUM-230 2/20/2014 0.777 Yes Y 0.0893 0.0893 pcilg
LT-R-003-5-10-20140131 160-5485-3 THORIUM-228 2/20/2014 0.486 Yes Y 0.0963 0.0063 pcilg
LT-R-003-5-10-20140131 160-5485-3 THORIUM 2/20/2014 0.322 Yes Y 0.0937 0.0937 pcilg
LT-R-003-5-10-20140131 160-5485-3 URANIUM-235 2/20/2014 0.0183 Yes Y U U 0.0895 0.0895 pcilg
LT-R-003-5-10-20140131 160-5485-3 URANIUM 233 AND 234 2/20/2014 0.39 Yes Y 0.0763 0.0763 pcilg
LT-R-003-5-10-20140131 160-5485-3 URANIUM 2/20/2014 0.276 Yes Y 0.0669 0.0669 pcilg
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SDG: 16054851

Analytical Methed E©01.1

Sampis D Lab Sampie D Chemical Name Anal Date _ Resuit Report Detsct LabQual ValQual Fnalqual RL ML Units
1601044951A 1601044951A URANIUM-235 2/13/2014 0.008551 Yes Y U U 0.0172 0.0172  pci/g
1601044951A 1601044951A BISMUTH-212 2/13/12014 0.001881 Yes Y U ] 0.0472 0.0472  pcilg
1601044951A 1601044951A THORIUM-234 2/13/12014 0.01201 Yes Y U U 0.0782 0.0782 pci/g
1601044951A 1601044951A AMERICIUM-241 2/13/2014 -0.0006093 Yes Y U U 0.00660 0.00660 pcilg
1601044951A 1601044951A ACTINIUM 228 2/13/2014 0.008652 Yes Y U U 0.0143 0.0143 pcilg
1601044951A 1601044951A POTASSIUM-40 2/13/2014 -0.0747 Yes Y u U 0.0927 0.0927 pcilg
1601044951A 1601044951A PROTACTINIUM 231 2/13/2014 0.02156 Yes Y U U 0.0854 0.0854 pci/g
1601044951A 1601044951A Protactinium 234 2/13/2014 -0.2368 Yes Y U U 0.710 0.710 pcilg
1601044951A 1601044951A RADIUM-226 2/13/2014 0.02563 Yes Y U U 0.0880 0.0880 pcilg
1601044951A 1601044951A THALLIUM-208 2/13/2014 0.002789 Yes Y U U 0.00421 0.00421 pci/g
1601044951A 1601044951A URANIUM 2/13/2014 0.01201 Yes Y U U 0.0782 0.0782 pci/g
1601044951A 1601044951A BISMUTH-214 2/13/2014 -0.001624 Yes Y U U 0.0120 0.0120 pcilg
1601044951A 1601044951A CESIUM-137 2/13/2014 0.001752 Yes Y U U 0.00495 0.00495 pci/g
1601044951A 1601044951A COBALT-60 2/13/2014 0.001507 Yes Y U U 0.00566 0.00566 pci/g
1601044951A 1601044951A LEAD-210 2/13/2014 0.01332 Yes Y U U 0.0836 0.0836 pci/g
1601044951A 1601044951A LEAD-212 2/13/2014 0.004461 Yes Y U U 0.00652 0.00652 pci/g
1601044951A 1601044951A LEAD-214 2/13/2014 0.01292 Yes Y 0.00634 0.00634 pci/g
1601044951A 1601044951A RADIUM-228 2/13/2014 0.008652 Yes Y U U 0.0143 0.0143 pci/g
LT-R-002-0-5-20140131 160-5485-1 LEAD-214 2/13/12014 0.386 Yes Y 0.0139 0.0139 pcilg
L.T-R-002-0-5-20140131 160-5485-1 ACTINIUM 228 2/13/2014 0.605 Yes Y 0.0233 0.0233 pci/g
LT-R-002-0-5-20140131 160-5485-1 BISMUTH-212 2/13/2014 0.624 Yes Y 0.0815 0.0815 pci/g
LT-R-002-0-5-20140131 160-5485-1 BISMUTH-214 2/13/2014 0.35 Yes Y 0.0139 0.0139 pci/g
LT-R-002-0-5-20140131 160-5485-1 LEAD-212 2/13/2014 0.611 Yes Y 0.0106 0.0106 pci/g
LT-R-002-0-5-20140131 160-5485-1 POTASSIUM-40 2/13/2014 8.63 Yes Y 0.0638 0.0638 pci/g
LT-R-002-0-5-20140131 160-5485-1 PROTACTINIUM 231 2/13/2014 -0.289 Yes Y U U 0.214 0.214 pci/g
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SDG: 16054851

Analytical Method  E901.1

Sample D Lab Sample D Chemical Name Anal Date _ Result Report Detect labQual ValQual Fndlqual RL MDL__ Units
LT-R-002-0-5-20140131 160-5485-1 Protactinium 234 2/13/2014 1.08 Yes Y 0.705 0.705 pcilg
LT-R-002-0-5-20140131 160-5485-1 RADIUM-226 2/13/2014 1.13 Yes Y 0.137 0.137 peifg
LT-R-002-0-5-20140131 160-5485-1 RADIUM-228 2/13/2014 0.605 Yes Y 0.0233 0.0233 pcilg
LT-R-002-0-5-20140131 160-5485-1 THALLIUM-208 2/13/2014 0.201 Yes Y 0.00736  0.00736 pci/g
LT-R-002-0-5-20140131 160-5485-1 THORIUM-234 2/13/2014 0.525 Yes Y 0.153 0.153 pcifg
LT-R-002-0-5-20140131 160-5485-1 URANIUM 2/13/2014 0.525 Yes Y 0.153 0.153 pcifg
LT-R-002-0-5-20140131 160-5485-1 URANIUM-235 2/13/2014 0.0461 Yes Y 0.0338 0.0338 pci/g
LT-R-002-0-5-20140131 160-5485-1 LEAD-210 2/13/2014 0.341 Yes Y 0.137 0.137 pci/g
LT-R-002-5-10-20140131 160-5485-2 URANIUM 2/13/2014 0.503 Yes Y 0.189 0.189 pcilg
LT-R-002-5-10-20140131 160-5485-2 RADIUM-228 2/13/2014 0.599 Yes Y 0.0241 0.0241  pcilg
LT-R-002-5-10-20140131 160-5485-2 RADIUM-226 2/13/2014 1.03 Yes Y 0.173 0.173 pcilg
LT-R-002-5-10-20140131 160-5485-2 Protactinium 234 2/13/2014 0.975 Yes Y 1.14 1.14 pcilg
LT-R-002-5-10-20140131 160-5485-2 PROTACTINIUM 231 2/13/2014 -0.221 Yes Y 0.245 0.245 pcilg
LT-R-002-5-10-20140131 160-5485-2 POTASSIUM-40 2/13/2014 6.73 Yes Y 0.0835 0.0835 pcilg
LT-R-002-5-10-20140131 160-5485-2 THORIUM-234 2/13/2014 0.503 Yes Y 0.189 0.189 pci/g
LT-R-002-5-10-20140131 160-5485-2 URANIUM-235 2/13/2014 0.0564 Yes Y 0.0389 0.0389 pcilg
LT-R-002-5-10-20140131 160-5485-2 ACTINIUM 228 2/13/2014 0.599 Yes Y 0.0241 0.0241  pcifg
LT-R-002-5-10-20140131 160-5485-2 BISMUTH-212 2/13/2014 0.712 Yes Y 0.0962 0.08962 pcilg
LT-R-002-5-10-20140131 160-5485-2 BISMUTH-214 2/13/2014 0.356 Yes Y 0.0167 0.0167 pcilg
LT-R-002-5-10-20140131 160-5485-2 LEAD-210 2/13/2014 0.417 Yes Y 0.155 0.155 pci/g
LT-R-002-5-10-20140131 160-5485-2 LEAD-212 2/13/2014 0.622 Yes Y 0.0134 0.0134 pcilg
LT-R-002-5-10-20140131 160-5485-2 LEAD-214 2/13/2014 0.41 Yes Y 0.0138 0.0138 pcilg
LT-R-002-5-10-20140131 160-5485-2 THALLIUM-208 2/13/2014 0.208 Yes Y 0.00947 0.00947 pci/g
LT-R-003-5-10-20140131 160-5485-3 LEAD-214 2/13/2014 0.343 Yes Y 0.0112 0.0112 pcilg
LT-R-003-5-10-20140131 160-5485-3 URANIUM-235 2/13/2014 0.0276 Yes Y 0.0286 0.0286 pcilg
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SDG: 16054851

Analytical Mgthod ~ E901.1

Sampis D Lab Sampie @ Chemical Name Anal Date  Result Report  Detsct LabQual ValQual Fnalguali Rl MDL  Units
LT-R-003-5-10-20140131 160-5485-3 URANIUM 2/13/2014 0.435 Yes Y 0.145 0.145 pcilg
L. T-R-003-5-10-20140131 160-5485-3 THORIUM-234 2/13/2014 0.435 Yes Y 0.145 0.145 pcilg
LT-R-003-5-10-20140131 160-5485-3 THALLIUM-208 2/13/2014 0.163 Yes Y 0.00609 0.00609 pci/g
LT-R-003-5-10-20140131 160-5485-3 RADIUM-228 2/13/2014 0.511 Yes Y 0.0209 0.0209 pci/g
LT-R-003-5-10-20140131 160-5485-3 RADIUM-226 2/13/12014 0.868 Yes Y 0.142 0.142 pcilg
LT-R-003-5-10-20140131 160-5485-3 Protactinium 234 2/13/2014 0.714 Yes Y 0.688 0.688 pcilg
LT-R-003-5-10-20140131 160-5485-3 POTASSIUM-40 2/13/2014 7.8 Yes Y 0.0632 0.0632 pcilg
LT-R-003-5-10-20140131 160-5485-3 ACTINIUM 228 2/13/2014 0.511 Yes Y 0.0209 0.0209 pcilg
LT-R-003-5-10-20140131 160-5485-3 LEAD-212 2/13/2014 0.535 Yes Y 0.00959 0.00959 pcilg
LT-R-003-5-10-20140131 160-5485-3 LEAD-210 2/13/2014 0.338 Yes Y 0.122 0.122 pcilg
LT-R-003-5-10-20140131 160-5485-3 BISMUTH-214 2/13/2014 0.303 Yes Y 0.0125 0.0125 pcilg
LT-R-003-5-10-20140131 160-5485-3 BISMUTH-212 2/13/2014 0.514 Yes Y 0.0630 0.0630 pcilg
LT-R-003-5-10-20140131 160-5485-3 PROTACTINIUM 231 2/13/2014 0.25 Yes Y 0.130 0.130 pcilg
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